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A  wide  range  of  units  for  every  application 
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CG  VARIMATCH  MODULATION  UNITS 
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U.T.C.  Commercial  Grade  components 
employ  rugged,  drawn  steel  cases 
for  units  from  1  "  diameter  to  300 
VA  rating  .  .  .  vertical  mounting, 
permanent  mold,  aluminum  castings 
for  power  components  up  to  15  KVA. 

Units  are  conservatively  designed 
.  .  .  vacuum  impregnated  .  .  .  sealed 
with  special  sealing  compound  to 
insure  dependability  under 
continuous  commercial  service. 

A  few  of  the  large  number  of 
standard  C.G.  units  are  described 
below.  In  addition  to  catalogued  units, 
special  C.G.  units  are  supplied  to 
customer's  specifications. 
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CAPACITOR  WINDER  MOTOR  CONTROL  .  .  . 

Westinqhouse  un:t  equipped  with  thyrotron  tubet  locilitotcs  liandlinq  oi  delKOtc  foiU  durinq  produelion  of  compo¬ 


nent  parts  (See  page  1)8) 

ELECTRON  TUBES— 1930  to  1950  .  ** 

Th«  history  ot  cicctronici  revolves  Ground  them,  ond  moior  odvonces  in  des*9n  ore  noted 
UHF  TELEVISION  FIELD  TEST,  by  R.  F  Guy  70 

First  eiperimentol  station,  erected  ot  Bridgeport,  Conn,  reloyt  Neu  York  *hl  progroms  at  uhl 
AIRPLANE  FUEL  GAGE,  by  Curtiss  R  Schafer  77 

Weight  ol  gosoline  is  measured  by  capacitance  type  sell  balancing  bridge 
DEVELOPMENTS  IN  COMMUNICATION  THEORY,  by  Claude  E.  Shannon  >0 

Clarities  relationships  between  information,  bandwidth,  channel  capacity  and  noise 
PIN-POINTING  ULTRASONIC  ENERGY,  by  H.  J.  Dana  and  J.  L.  Van  Meter  84 

A  system  for  recording  on  non  light  sensitive  poper  without  contact 

TELEVISION  PRODUCTION  TECHNIQUES,  by  Ricardo  Munit .  .  86 

Conveyor  accessories,  subassembly  jigs  and  ossembly  line  futures  insure  quolity  and  cut  costs 

MEASURING  SMOKE  DENSITY,  by  P.  S.  Dickey  .  93 

Sealed  in  gloss  construction  and  unique  bolometer  circuit  give  high  accuracy  over  long  periods 

REDUCING  UNWANTED  MOBILE  RADIATION,  by  D.  Pinkerton  and  N.  Shepherd .  96 

Testing  techniques  for  discovering  spurious  ond  harmonic  rodiotions  and  methods  of  reducing  them 

CITIZENS  BAND  REGULATIONS,  by  Leo  M.  Conner  .  100 

An  interpretation  of  FCC  rules  governing  460  to  470  me  transmitter  operotion 

OPTAR— A  NEW  SYSTEM  OF  OPTICAL  RANGING  .  .  102 

Applications  include  infrared  "rodar",  automatic  camera  focussing,  devices  for  the  blind 

SIMPLIFIED  INTERCARRIER  SOUND,  by  Waller  J.  Streh .  106 

Application  of  gated  beom  tube  reduces  number  of  tubes  and  tuned  circuits 

SYNTHETIC  CRYSTALS,  by  Charles  E.  Green  .  110 

Design  ond  perlormance  choracteristics  ore  discussed  in  detail 

EQUALIZER  DESIGN  CHART  (Reference  Sheet),  by  Charles  Boegli  114 

Attentuotion  or  accentuation  of  base  and  treble  in  audio  circuits  ore  quickly  determined 
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with  new  marion 
ruggedized  instruments 


I  he  Mariitn  Ku^^ii'vli/ixl  iiuter>  (  Mi-rnutK^illy  S<*alcil )  now  give  >ou  an 
evic'piMinallv  ^lurati-  jiui  ve'nstiive  means  for  eli*itrkal  mcasurcmenc  and 
indii aiton  under  ettreme  londiCums  of  Sh<Kk«  Vibration,  Mechankal  Stress, 
Strum.  NX  euther  (  onditions  and  (  lunate.  Ihis  whole  new  family  of  Ruggedized 
Panel  instrument  gives  vim  new  freixlom  of  applaation.  You  can  use  them 
whtfe  sou  have  never  bslore  dari\l  uvi*  deliiate  instruments.*’  NX'hat’s  more, 
ihtv  meet  the  dimensional  requirements  of  jAN  1-6  and  are  completely 
int(  fi  hungc  able  with  ivisimg  siandarsi  JAN  2^  and  ^*2**  tvpi's 
hen  sou  need  ruggi'vli/ed  meiers  fi>r  ruggeil  applaations; 
when  >ou  n«t^l  siveiial  meters  for  spetial  appluations,  when 
sou  ntt-d  htlUr  nuters  for  auv  application  .  .  .  call  on  Marion 
~  the  name  that  means  the  mmt  in  meters. 

S<*nd  for  your  frex*  copy  of  i>ur  b<H*klet  on  the  New  Marion  / ^ 
Kiiggt'di/ed  Instruments  today.  Marion  (lestrHal  Instrument 
<  imipany,  Mamhi'sier,  New  Hampshire. 
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IN  in.in>  hrulwht■^  ol  s»,H.-nii:i>.  work  iIk'  iKct) 
.irrtCN  for  .<  moU'r  i.ip.th!<:  .i  \ci>  hiilh 

slaiHJ.itd  ol  ».onMjiic>  <>f  n|wJ  The  ('letjuciKy 
ol'ilic  mains  ckMiwiis  vipph  is  noi  normalh 
s'omrollcd  to  K-nei  th.in  one  oi  i»i*  per  sent.. 
s»)  ih.n  a  nwins-v»peiaietl  synshronous  ntoior 
m.is  he  inas)eitii.iie.  .tnd  svntii!'u):.il  gosoinois, 
,is  used  on  gr.iinophone  moioiv  in.>>  not 
proside  a  suflKicntls  picsise  s»'ntrol.  In  sush 
sascs  a  phonw  nu<i>H  drissir  bv  an  .ilicrnaline 
suinenl  suppK  of  hitth  Ireguen.  s  siabifns  ni.is 
he  emplosed.  It  is  mn  ps-itups  ^eiier.iilv 
realized  ih.il  in  their  modein  form  sueh  motors 
nu\  be  used  to  e>se  guite  .i  l.titte  loigue.  and 
are  able  to  nennl.im  ssiKhronisin  stespiie  the 
Midden  imposition  of  is'laioels  lares  mtiti.i 
loads.  I  mier  sle.ids -stale  sondiiioiis.  •' Imm- 
inj:  ■’  IS  alnuisi  smiiisK  elinim.iu-d.  and  iIk‘ 
s'onstanss  olToi.ilional  stxvd  is  almosi  entirels 
detvndent  on  ilie  fregiieiws  stabihls  «'l  the 
aliernatmit  eiirient  suppl.>. 

A  pisvision  guatiz  srvsial  eoniiolled  lie- 
gueney  of  Itin  Ks‘  s  m.iv  .main  a  lis\|ueiKs 
stability  of  iIk"  oidcr  ol  one  p.iil  m  In*.  Ihis 
freguensy  is  then  doided  elssiionkalh  to 
I.IKKI  c  s  bs  means  of  leiteiH'ialise  do  ideas  oi 
liK'ked  limit  IS  ibiators.  In  older  to  fieilitaie 
eomparisons  with  lime  sienals.  oi  lo  use  it.e 
freguenes  siamiard  .is  a  ilosk.  ii  is  ihm-svus 
lo  dense  a  suit  Usssei  Iregiienss  pislei.ibis 
OIK’  sssic  pel  seeond  I  leslioiue  disision  iii 
iIk’  r.inye  l.iHiMo  I  sssle  pei  Kvond.  with  hieh 
phase  slabilils.  is  dillWull.  and  the  simplest  and 
most  reliable  itkiIusI  is  to  diise  a  phonie 
motor  from  the  l.mni  e  s  souiee.  and  to  In 
iiKxhanie'al  eont.Kts  to  siiitabis  yieaied  driven 
shafts.  An  .uided  adsani.nte  is  that  b\  eni- 
plosmij  further  iie.irine.  more  wnlels  sp,iecd 
sicnals  m.is  be  obiaiiKxl.  I  hus  sienals  spaevd  at 
inieiv.ds  of  one  sideieal  sesond.  or  .ins  other 
spe-eitied  inters.il.  mas  be  obiaiiK-d  frimt  an 
ovillatof  ssith  a  fundanKiil.d  fie'giK'iKs  of 
11*1  kilsKyeles  per  iiK-an  iiiik  si-eond  H.  means 
of  a  simple  meshaiusal  de'siee.  eiintrollesl 
chanties  m  pleise  ol  the  (inuiu:  ol  iK-  eoni.Kis 
arc  alssi  psissibk- 
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TELEVISION  IN  1930 

Advertising  resistors  for  tele¬ 
vision  20  years  ago  was  not 
nearly  so  advarKed  as  IRC's 
present  planning  for  the  future. 


20  years  ago,  IRC  advertised  resistors  for  television! 
And  right  now,  while  we  produce  for  today’s 
requirements,  electronics  1970  is  on  our  drawing 
boards.  25  years  young  this  year,  IRC  combines 
a  quarter-century  of  specialized  engineering  with  fret*, 
fresh  thinking  on  new  resistance  problems. 
Result  of  this  concentration:— A  uniejue  variety 
of  high-quality,  lower-cost  resistance  products, 
plus  unbiased  recommendations. 


LESS  THAN  3% 

from  original  vsHw  du*  to  OQWig 
hot  boon  proyon  for  MV  HIph 
Voitopo  Roihlort.  TIm  roMt- 
lonco  coating  of  Typo  MV*i  it 
•tobiBtod  at  Mgh  lomporatvro. 
Application  of  tMt  Momon*  coat¬ 
ing  in  hoHcal  Mm  on  o  coromk 
Iwbo  givot  o  conducting  polii  of 
long  offoctiuo  longih  and  ponnitt 
Iko  uto  of  up  to  100,000  uoltt 
for  Mio  MVR  rotitfor.  For  high 
voitogot  whom  high  rotittonco 
ond  powor  oro  mqoirod  Typo 
MVt  am  ovoilabio  in  a  wMo 
rongo  of  vakiot,  lixoi  and  tornti- 
nah,  oN  dotcrib^  in  BuAotin  G-1. 
Uto  Iho  coupon  to  got  your  copy. 


AGING  IS  NO  PROBLEM 

with  Advoncod  BT  Roiittort.  Filomontt 
am  pm-cumd  and  itabMixod,  practically 
oliminoting  any  pottibility  of  rotittonco 
chongo  through  aging.  Enginoorod  to 
moot  JAN-R-li  tpocHIcatiofM  for  flxod 
compotition  rotittort,  IRC  irt  hovo 
otloblithod  thoir  tuporiority  in  oN  im¬ 
portant  choroctorittict.  Lot  ut  provo  it 
to  you . . .  chock  tho  coupon  for  1 2  pogo 
to^tnical  data  BuHotin  B-l.  21  choroctor- 
ittic  chorti  comparo  IRC  porformonco  to 
rigid  JAN  tpociflcotiom. 


AFTER  10,000  CYCLES 

of  rotation  IRC't  now  Q  Control 
shows  loss  than  10%  chongo  in 
rosistanco  for  volues  bolow  I  mog- 
ohm,  and  not  ovor  15%  chongo  for 
valuos  of  1  mogohm  and  obovo. 
Noiso  lovol  aftor  tho  samo  rigorous 
torts  romains  woll  within  tho  industry 
standord  for  now  controlt.  Invottigoto 
the  many  advontogos  of  this  modem 
tixo  15/16”  diameter  control.  Com¬ 
plete  mechanization  in  manufacture 
assures  you  of  absolute  uniformity 
and  a  dependable  source  of  supply. 
Coupon  brings  you  full  details  on 
Bulletin  A-4. 


ifSk 


INTERNATIONAL 
RESISTANCE  COMRANY 

401  N.  Breed  Street,  Phlledelphle  S,  Re. 
h  Cmede  IHfWs«»l  RmWaM*  Ce..  IH 


t((6  C/iiOut 

Rower  Resistors  «  Veltmeter  MeWpliew 

•  Insulated  Compmltlen  Resistors*low 
Wottoge  Wire  Wounds  •  Conlroh 

•  Rheostots  •  Vollate  Dividers  • 
Rrecitions  •  Deposited  Cerhon 
Rrodstors  •  High  freguency  and  High 
Vobege  tesislers  •  Insutelod  Owhot 


efdK. 


MTERNATIONAL  RESISTANCE  CO. 

403  N.  BROAD  ST.,  PHILADELPHIA  R,  RA. 

PI--  “  .  .Td  u..  f*  r  itrmi  chsclisd 

b«IO  4V 

.  ^  -  ts  -  .  *4  su  'A  A 

r  ,  Sifr-.  M  B  I(fv  OMN.bulor 

NAMI  . . . 

nui . 

COtAFAHT . 

AOOtfSS . 

d  R  AAREOT  A  AOV  AARhCY 


I 

■  A 


HOW  THEY  CUT  COSTS:  F  rom  vacuum  cleaners  (o 
vending  machines;  from  trucks  to  office  appliances 
and  suntan  lamps  .  .  .  manufacturers  use  American 
Phillips  Screws  to  speed  up  production,  stop  spoil¬ 
age,  and  cut  unit-costs.  For  these  modern  fastenings 
hanish  fumbling,  crooked  driving  and  scarred  sur- 


and  resisting  vibration.  Docs  your  product  have 
these  two  American  Phillips  advantages  of  cost- 
reduction  and  sales-promotion.^  No  reason  why 
it  shouldn’t  .  .  .for  American  Phillipi  Screws  always 
cost  least  to  use.  VC'rite  for  prcMif. 


Top  Products  in  Every  Line 
Cut  Costs  and  Build  Sales 
with  AMERICAN  PHILLIPS  SCREWS 


faces  .  .  ,  cut  assembly  time  at  much  as  90%. 


aMUICAN  KIIW  COMPANr,  Main  OffUat  aravirianca  I,  I.  I. 

PlanH  at  WlWaianlli,  Caan.,  and  Narritlaaa,  fa. 

HOW  THEY  BUILD  SALES:  On  any  product,  the  Warakaataiat:(M<afa11<StSI.  mnaliSl.  aalraitl:StlSlaatwnMiilM(. 

crossed-recess  of  .American  Phillips 
St  rc w  s  IS  a  "green  light"  to  buyers 
w  ho  stop  and  look  tor  an  outward 
index  of  inward  i|uality.  They 
know  that  smooth-headed  .Ameri¬ 
can  Phillips  Screws  protect  prod¬ 
uct-performance  by  staving  tight 


AMERICAN  rnm 

PHIlllPS^^  ’ 


AU  MITAit 

IrvAiB. 
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Apt, I,  19S0  fLFCTHONICS 


(f 


Look  to  the  Specialist 
in  Tube  Production 
...  for  Better  Tubes 
...  for  Technical  Progress 


Ci'J> 


ADVANCED 

VACUUM  TECHNIQUES 


Tho  plwtron  tubrs  may  look  pxactly  alike,  their  rat¬ 
ings  and  u|)erating  characteristirs  may  be  similar,  but 
their  priM-essing  in  manufacture  ran-and  dues—result 
in  a  fundamental  difference  lietMeen  them,  tor  it  is  the 
things  you  can't  see  in  a  tulie,  the  intangibles— which 
are  as  important  as  the  physical  structure  itself— that 
ultimately  determine  the  tulies’  true  worth.  It  is  the 
ability  of  the  manufacturer  to  understand  the  problems 
involved  and  to  effei'tively  solve  them  through  the  appli¬ 
cation  of  all  the  skills  at  his  disposal-skills  which  can 
only  lie  gained  through  specialization  and  long  years 
of  experience. 


treme  in  sanitary  techniques  are  standard  practice  on 
all  Machlett  lulies.  In  many  instances  final  seals  are 
made  by  Machlett's  unique  method  of  K.F.  brazing— 
thus  eliminating  the  usual  flame-formed  glass  to  glass 
seal  and  so  providing  greater  freedom  from  contamina¬ 
tion  of  internal  structures  and  misalignment  of  elec¬ 
trodes. 

These  “plus”  features  are  not  necessary  to  the  pro¬ 
duction  of  average— or  even  good— tubes.  They  arc  es¬ 
sential,  however,  to  producing  the  best  the  art  now 
makes  possible. 


Machlett  Laboratories  has  these  skills— acijuired  in 
over  half  a  century  of  elei  tron  tiilie  experience. 

Its’unii]ue  series  of  vacuum  te«-hnii|ues— the  essential 
elements  in  electron  tube  manufacture— is  an  outstand¬ 
ing  example  of  the  importance  of  the  “unseen”  in  tul>e 
(lerformance  and  life.  Machlett  standards— ba^d  on 
long  exjierience— require  more  than  the  conventional 
“pumping”  or  “exhaust”  procedure.  High  voltage  ex¬ 
haust.  rigorous  pre-exhaust  vacuum  firing  and  the  ex- 


1  his  is  just  one  example  of  Mai  hlett's  ability,  one  of 
the  many  ailvantages  you  gain  from  Machlett's  long 
ex(ierieiice  devoted  solely  to  the  manufacture  of  the 
highest  quality  electron  tubes. 

If  you  are  contemplating  the  installation  of  new 
eijuipment  or  replacing  your  present  tubes,  it  will  pay 
you  to . . . 

tb’  tie  TuSe 


evil  so  YIAIS  or  IIICTION  TUBI  ilPIIIINCI 


mHLEn. 


For  information  regarding  available  tube  types,  consult 
your  local  Graybar  representative  or  urite  direct  to  Machlett  laboratories,  Inc.,  Springdale,  Conn. 


niCTgOHlCS  — April,  1950 
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lUtuiiM-  of  itM  iuna/.liiKly  tiiKli  liuid  input  rati<i,  the  No. 
.Mum  rrlav  oiHTali-M  at  nr>  volta  <><•  rviU’s  on  itniy  ()IH)7 
(ifTi/aTf  a  Irai  tion  of  ttw  I'urn-nt  roluaiini'*!  liy  any  otluT 
tv|H'  of  in«T<  iirv  rrlav'  Witfi  tfii-s  low  ain|M-raK('  o|HTatinK 
the  roll,  th<‘  rontarta  will  haiulU'  fi  ainiMTi-s  al  llii'  saiiu‘ 
vollaiti'’  Anil  ti>rttM  iiuiiiatr  tin*  No  .'jlKNI's  lifr  to  Iw  oviT 
.Ul  million  oiHTolions' 

IKwikiiiiI  caiMi'iallN  lor  ariUHitivr  tlierino-n->{ulation.  it  is 
iiiiNillv  suitisl  for  us»-  in  ••Us'tronii'  tulw  i  irruits  wIiiti-  tlif 
output  of  tlir  tuts-  i.s  linutiil  It  ran  Im‘  usr<i  as  a  pilot 
n-lav  o|HTatin(j  from  a  vrry  st-nsitivr  tlirrino-rr^ulator 
MT\rs  is|ually  well  for  luK>i  ami  low  trni|N‘raturr  roiitrol 

ami  funrtions  |N-rfistlv  with  rithrr  mrrriirv-aml  itla.ss 
or  In  inrtal  n-itulators 

KiiK  rt’l.l  1N^■|>K»^^TH>N  on  this  scn.satioiial  rrlav,  writr 
’I'lir  Alia  ins  4ii  \V»-st  la  kr  ('otnpan  v.  1107  N  MirhiKaii, 
KIkharf.  Imliana  No  oiili^tation.  of  roursi-. 


Every  ADLAKE  | 

Mercury  Relay  Brings  You  ! 
These  Advantages!  1 

I 

•  H«rm*lically  sealed  —  (dust,  dirt,  ■ 
moisture,  omdation  and  temperature  ■ 
changes  can't  interfere  with  operation)  ; 

i 

•  Silent  and  chatterless  I 

•  Requires  no  maintenance 

•  Absolutely  safe  i 


Established  1157  ELKHART,  INDIANA  New  York  .  Chicago 
Moewfacturer*  of  Hermetically  Sealed  Mercury  Relays  for  Timing,  Load  and  Control  Clrcuift 


I 


April,  1950  — ELECTRONICS 


^0.3 
of  a 
V  Series 


Another  Engineer’s  Problem  Solved 


SUBJECT: 


ZERO  TEMPERATURE 
COEFFICIENT  CAPACITORS 


PROBLEM; 


SOLUTION: 


Kclaiivcly  large  capacitances  (.01 
t»)  .S  Mfd.)  were  required  for  a 
»(M)  cycle  reMmant  filter,  for  op¬ 
eration  from  60  to 


Plasticon  AS  (Capacitors  have  a  positive  tem¬ 
perature  c«H.‘fficient  of  KKH)  parts  per  million 
per  degree  (Centigrade.  Plasticon  LS  (Capaci¬ 
tors  are  negatise  1000  ppm/°  C.  By  combin¬ 
ing  matched  capacitor  elements  of  each  type 
in  a  single  container,  temperature  coefficients 
from  plus  KMM)  ppm  to  minus  1(K)  ppm/°  (C 
can  be  supplied. 

A  .25  mfd  capacitor  for  440  VA(C,  400  cycle 
o[X‘ration  Type  (AL)  S(C254-44X  measures 
IJ"  X  1"  X  2J"  high.  Type  (AL)  (Capacitors 
can  be  furnished  from  330  VA(C  and  higher; 
fr»)m  .01  mfd.  and  up. 


•  •  • 

What  is  ^'OL'K  engineering  problem.^  Your  inquiries  will  receive  immediate  attention. 

•  •  • 

If 't  rnai/ufaititre  a  standard  line  of  Plasticon  Capacitors,  Pulse  Form¬ 
ing  Sttti  orks  and  High  Voltage  Power  Supplies.  IF’ rite  for  our  catalog. 


iynnti»nsvr  {linn pa ni/ 

1  3  7  5  NORTH  BRANCH  STREET  -^CHICAGO  77.  IIUNOIS 


ELfCTRONICS  — apf.;,  19S0 


I766EX 


CAPACITOR  END  FILLER 

FOR  SEALING  OIL,  WAX  AND 
ELECTROLYTIC  PAPER  TUBE  CAPACITORS 


..r.  ■  f  ind  d»:;>'sr  'rntf',  th»  f^nhitnty.  ond  *oluf  of  |I>  f(,»Riih  ond  d«*eloprTt»nl  ,  piodtKCt  )766EX. 

0  r*Mn  boM  thttmoplatlu  hovin^  htfh  cold  flow,  wdid  odheuon.  mfltiiblt  e<l  rtuitoMO,  otnolutt  waling  and  low  cott 
ihaiiKtotittKt.  all  tuporKM  lo  any  like  produtt  now  ovotlaMt  l/66(X  n  flw  pfodMt  lonf  required  by  monuforturers  ol 
popti  tube  (oporitort  ttiat  muvt  be  fuarmieod  lor  operatmq  lemperaturet  to  lOS  (. 

oiMe  aqom  MitiMI  (ond  qi»et  point  to  ih  repute  at  ''  ■ '  Iti  i's.  .  1-  -i. 


'*  *  oddt  oitother  to  Mitihell  (ond  t  more  than  3SOO  rompound  ond  woi  lotmulot  that  revitt  hiqh  voltoqe  breakdown, 
uilt  tproy  otmoqthere.  humidity,  rrorkinq  or  flokinq.  oridt  and  olkalis  .,  ..with  eiiellent  fleiibility  ond  adheuee  quolitiet, 
hiqh  (old  flow  ond  qood  thermol  (ondu(h«ily  ,  waiet  that  pcnetiote  fibre.  floAt  bokelite.  paper  and  (loth  and  with 
low  iiuoAily.  hiqh  wrlme  tenMon  and  qood  elertiKOl  (horaiteiittMi  j  Mitihell  (ond  hot  the  (ompound  or  woi  to  meet 
your  tpe<ifi(  requirementi  ond  thould  the  need  ante  (or  a  tpenol  lormulo  to  meet  a  portKular  (ondition,  then  Mitihell- 
I  land  enll  ireote  the  (ompound  embodyinq  every  quolity  required 


-  250/255 
-  255  2S0 


1 1/ lu./ J 


MINIRAl  Oil 
iniSTANCE: 


•if  lr#dii  #{1  Nn- 

m»4 


c«^«cit*r%  wlbkck  or#  \ 
9#«r««f##4  if  ••#r«»i«^  t#«o##r«>  \ 

*«r#«  mp  t#  lot  C  Hi#  \ 

iloii4«r4  cont«ia#r  %p#cift#4  ft  \ 
i  til#  tfoa^rd  M  E  Cold  Flow  t#%t  \ 
^  (I  '  ta  d(oiii#t#r  bf  I*’!  '  bifb  ^ 
%  filWd  U  d#o*h  •«  11  174*11  wUl 
r#titf  c#td  flow  of  IIS  C  f*r  mtP 
fboa  24  boort 


•cff«r  food  fo  %off#a  #ad 

fill  coai^oilfloat,  17**11  wos 
forfliol«f#d  fo  ro«ltf  loiaorol  oil* 


AmiCATION 


— .  —  Good 

'lot*  than  4  piwtt  per  millian. 


la  ordor  fb«f  ift  m4- 
o^fobdify  bo  oifoadod 
*•  •lobotf  ovory  oad  ^ 
«Oollo«  •^pll<•tl•a,  N 
•  ffrocfivo  low  cotf  1 
w««  ioclodod  •«  •  prtm^  f«cfor  ia 
tbo  do*olopa»oaf  of  17**11  ^ 

•ad  wlfboof  tbo  MorilUo  of  oay 
boollty  fooforo 


Sooliof  of  \ 

c«o«clfort  \ 

_ wifb  17**.  \ 

II  U  tocil-  \ 
Ifofod  by  \ 
f*o  low  ^Mfia^  vltcotify  oad  food  \ 
bvbblo  roloo&o  wbic*  fb<»  %o«l  #■•  \ 

btbif%  T*o  rolofivoly  %b«rf  a»olf<af  \ 
k  foiaf  oad  %foct«l  *Mor  co4abia«f»oa  ^ 
K  of  I7**fl  ^orioif  oaty  ptabolo  ro*  ^ 
^ir  Tboto  fro^orfiot  aiobo  17**. 
tl  ^rticolorly  woN  tolfod  for 
^  toolkof  oloofrotyfio  oaift 


nOlTCO  IrcI^ 

.  Wtw  TOOK  f,  N.  y.^ 


A  rAATtAl  tISf  Of  AMI  WOOMCTSi  MinOlAS  VAtNtSMfO  TUitNO.  TAM  ANO  CIOTM  >  tHSUATIMO  (APtM 
AMO  TWINCS  •  CAtll  kMlINO  ANO  fOTHCAO  COMPOUNOS  •  PltCTtOM  TAPI  ANO  SPlICf  *  TIANSPOtMH  COM- 
POUNOS  .  NMAOUkS  SATUAATtO  UHVtNO  •  ASMSTOS  UKVINO  ANO  TAPt  •  VARNtSNtO  CAMAOC  CIOTM  ANO 
TAPf  •  MtCA  PlATt.  TAPf,  PAPtt.  CIOTM.  TMINO  >  TtMtOlASWAtOtO  SUfVtNO  •  COTTON  TAPU.  WfMINOS  ANO 
UnviMOS  .  IMPtfONATtO  VAIN4SM  TUtiNO  >  tNAMATfO  VAtNOMtS  OP  AU  TYPtS  *  OmMIOCO  PtASTtC  TUAtNO 
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Aptil.  I9S0  — ElfCTflONICS 


ADVENTURES  IN  ELECTRONIC  DESIGN 


Centralab’s  Specia!  Electronic  Component  Parts  Design 
Service  May  Solve  a  Problem  for  You 

_ 

^  (  How  many  times  have  your  design  engineers 

been  called  '  OvsX  develop  new  equipment  only  to  be  faced  with  a  new  bug 


—  special  problem  of  one  variety  or  another?  Everything  about  the 


new  gadget  seems  need  a  special  part  to  lick 


special  problem.  To  Centralab  Engineers 


these  queer  bugsf.i^^jji^-.l^'*?^ and 


special  problems  are  as  welcome  as  a  Rolls  Royce  Unni| (TT^x  ‘  ‘  to  a  burlesque  queen 
They  look  on  these  problems  as  their  own  LifFourl  and  from  their  bag 


0  /  of  30  years  of  electronic  experience  —  they  always  come  up  with  an 
inswer.  friif  Take  a  look  over  the  next  two  pages  .See 


for  yourself 


some  of  these  “Specials”  in  ceramics, 


switches 


and  capacitors  that  CRL  has  developed  to  meet  special  needs  dur- 

ing  the  past  few  years  you’ll  see  one  that  can  help^^i^  — 

or  you’ll  know  where  to  go  with  your  next  special  problem,  of  course! 


Cen^^  —  DEVELOPMENTS  THAT  CAN  HELP  TOUj^ 


DivUUi  af  GIOIE  UNION  INC.  •  Milwaaha* 


Whofi^your  need 


^9S0 


io 


Define  your  problem  — 
bring  it  to  Centralab 

If  yiHi  lu\c  in  unusuil  clixtronii  or  icramn.  part  iicM>;n  anj 
fibruaiion  prohliin  —  hrm^  it  to  (  cntralab.  It  nia\  \iry  well 
lupjx.n  tliat  with  a  (onihiiiatiun  ot  >taiularil  (  Rl.  partn  —  or 
a  sliy:ht  nKHlifiiition  thctiut  —  wc  laii  help  you  solve  it.  It 
»|xs  lal  reijuircimnts  warrant  —  we-  »an  tIeMy;n  a  eomplctely 
new  unit  and  proviuie'  it  tor  you.  All  we'  need  is  your  exait 
retjuircnients  as  to  purpose-,  si/c.  eapanty,  \oltay;e'  and  resist- 
aruc.  \X'rite  IXpt.  1.  oufhniny;  your  problem.  No  obhyjatum. 
(  entralab  Division,  (ilobe- I’nion  Ini.,  ‘XH)  b.  Kcete  Avc., 
Milwaukee  I,  'X'isionsin. 


L  _  .. 

V^s> 

1  A  V'tinol*!  OfH  t4tt  •!  V  liiteif  lU  ll 

•A  Autunutic  iclcitor  >vkiuh  for  autonvi* 
hilc  litlio 

Comhinalion  control  and  selector  I 

SWltllk'S  1 

_  >g;.,  ■» 

'"»V 

'  V  " 

H  1  l-'rtffU  inJ  rr4(  \kh— -push  hutti  n  t>pc 

H  Ikinc  \'AiUh 

^  i.eft  —  dual  Tk'  Trimnxr  Rijjht  — 
rV  tiifiiiiicf  Combined  with  criamic 
coil  lotm. 

^OOOV  dual  disc  ceramic  capacitor 

Actual  si/e,  slightly  laiytir  than  a  niikel. 

*rr  t 

H  ^  Sp<Aijl  tuhvtiif  icfimic  upikitor  — 

1 

Control  with  offset  shaft  and  operating 

Kcat' 

Front  and  rear  view  —  Ontralab's  min¬ 
iature  (smaller  than  a  dime')  Dual 
.M'slel  1  <  ontrol. 

I 


* 


I 


I II  Fxamplrt  of  sp«ial  •  printed  circuit" 
■  part*  I^t  —  a  fixed  value  capacitor 
Ri>;ht  —  an  inductance  coil. 


■  1  Front  and  rear  view  — special  type 
*  *  by-pass  capacitor. 


■  ••  Steatite  ceramic  coil  form  with  bond- 
*  ed  metal  end. 


l.f  Centralib  Steatite  ceramic  used  in 
* '  *  special  forms  —  coils  etc. 


I  ^  r.RI.  Steatite  u*ed  as  part  of  iliffu- 
*  **  Sion  system  in  hot  water  lu  atel 


Ul  Special  feed  thru  by-pass  capacitor. 


I  ^  Special  5  10  KV  hi  voltage  capacitor 


I II  Melalliaed  ceramic  rods  for  rotor  sec- 
“  **  turns  in  hi-voliage  variable  transmit¬ 
ter  capacitors,  and  resonant  lines. 


10  Special  antenna  loading  varioroctef. 


\ 


IMPORTANT  BULLETINS  FOR  YOUR 


-i 


■S 


CAL  LIBRARY! 


Choose  From  This  List! 


C^ntrolob  Printed  Electronic  Circuits 

Am»*k  tlirrr  ruh«  P  I  (  jiniplificr 
(  ol  ri  Aii  t*  I  <  in(rr>tj^c  ctmplinK  pl^tc. 
VinTH  Ai  lMF<.PAn>R  li'f  TV'  appii<jti(»n 
C  rpAMK  Pi  Air  <  oMPitNi-Nis  —  use  in  l(i«- 
p4‘«rr  inuiiaturr  rintritnu  rt^uipincril 

2  <Mii*iAii>  lur  Miull  or  {>oruSir 
applKatioii^ 

PfNioiti  (  III  PI  Mr  ^pnMtl/<^l  P  I  (  coupling; 
pUir 

Fil  prr  Piintc-vi  I  (  iriuit  hltrr 

Centrolob  Capacitors 

\M  1 1  1  HiK^I'n  i4p4«ifor>  t<*r  usr  vkhric 

IrinfH  ruturr  t  •  f)>4iit>n  .%  unitn|N  >114111 
H<  Dim  HiK^pn  iiiinuturr  <( laiUK  h<  i4p4iiiofN 
Hi  V*i»  K  m*\  \olt4^<  i4p4viion  li‘f  TV  appli- 

i4tli»n 

(fM^MU  IniMMINH  C  Kl  Ulliunrr  I4t4t«>^ 
MiV'oK^px  «4p4wti>r\  l«‘r  W  appiuaiion  For 


Tf  rAPACiTMAS  temprraiurc  compe^n^ating  capaci* 


<  APM.II(»KN 

n  Hi  K\ps 


-  high  voltage  capacitors, 
tml  thru  (apai.iitirs 


Centralab  Switches 

ITCH  applies  to  AM  and  FM  itching 


I  rvm  ''SI  n<  h 
K<n  CHV  ssrnc  h 


slioNcs  indexing  comhinations 
cvhcmatic  application  diagrams 


''mnr  M  (  staiik*  —  tacts  on  (  KL  s  complete  hne  of 

SHI  It  hf* 

Centralab  Controls 

Mitiiti  I  Km>|i>mm  wiirlj  >  ^^ullc-st  cuninicr- 

piiKlmtvl  ixiitriil 

Centralab  Ceramics 

f>KAMIC  r.APACiro*  DlflFlTKIC  MaTESMIJ* 
f  I  KAMI*  (  maich,  (  Kl  At«jiiic,  icrimic  produits 


Look  to  CENTRALAB  in  1950/  l  ifAt  in  i«inpt)iK-nt  rt-vanh  that  means  lower  imts  for  the  clcitronic 

in>iiiAli>  It  soil  re  planning  new  CA]uij'ment,  let  C  entralah's  sales  anil  engineering  sersue  work,  with  you.  I'oi 
nvnpleie  tnlormaiion  on  all  <  Kl  priKiiuts,  get  in  louih  with  your  (  entralah  Repn-scntative.  Or  write  direst. 


.4 


i.  - 
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XTROK) 


new  NVTRON 

I2BH7 


Here's  another  Hytron  nriftinal  you'll  l)e  huying 
soon.  New  12BM7  twin  trio<le  is  enthusiastically 
haileil  as  to|)s  for  sweeit  cireuits  hv  lea<ling  makers 
ofTV  sets.  One  half  l2Hli7  sweeiis  w  i<le-ungle  16* 
inch  picture  tul>e  at  14  kilovolts.  One  section  alone 
matches  |ierforniance  of:  Paralleled  6!sN7(iT.  Or 
e<piivalent  single  triode.  Or  triode-c«>nnected  beam 
|>entode.  Other  half  «)f  12KM7  is  free  for  other 
uses  —  such  as  hhiiking  oscillator. 

How  does  Hviron  do  it?  Higher  nerveanre 
(lower  tul>e  loss)?  Yes.  Also  the  Hytron  12BH7  is: 
designed  for  TV.  Kateil  for  TV.  Tested  for  TV', 
.Again  a  Hytron  TV  first.  Again  a  Hytron  contri¬ 
bution  to  lower-cost  TV  for  the  mass  market. 
Watch  for  the  12BH7.  Write  for  Bulletin  E-149, 


O  Ideal  Sweep  Amplifier 
Higher-Perveance  Twin  Triode 
O  Designed  for  TV 
O  Permits  Lower-Cost  TV  Sets 
O  Another  Hytron  TV  First 


16TP4  Another  Mvtron  I6-inrh 

rrf  UnguUr  |»i«  lurr  Follows 

rlt»A#*|y  on  hrrU  of  original  Hvtron 
rrrfsngular  lul*r,  the  I6RP4. 
Uritr  for  Butlriin  F*  1 50  for  <  om- 
plrte  fUta.  U  alch  alM>  for  early 
announrementA  of  new  Hytron 
1  l-int  h  and  19-inch  rei  taiiguUr 
tubes 


MODERN  LOW-COST  16-IN.  DESIGN 

A  lirtron  rontrihulion  to  lower  TV  rnaU.  All* 
Hvtron:  l\2.  6B<,Ki<wT,  I2BH7,  lf»TP4  or 

IhRPF  For  application  and  circuit  detaiU,  write 
for  Bulletin  K  IM. 


tioer,i 


VSWR  less  than  1.2  at  all  frequencies  to  3000  me. 


•  Turret  Attenuator*  featuring  "Pull  —  Turn  —  Push 
action  with  0,  10,  20,  30,  40,  50  DB  steps. 


IfiqwiriM  ar* 

IwvHed  ceecerning 
»>iigU  pods  and  hirr«t« 
Having  olHar  charoctvriitics 


Accuracy  t  .5  DB,  no  correction  charts  necessary 
50  ohm  coaxial  circuit.  Type  N  connectors. 


STOOD  ART  AIRCRAFT  RADIO  CO. 


6644  SANTA  MONICA  BLVD.,  HOLLYWOOD  38,  CALIFORNIA 
Hills;d.  9294 
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‘Patents  applied  for 


PRECSION 


ATTENUATION 


3000  me 


W.  A  BROWN  *  ASSOC 
M02  S.  llJTrt  Strm 
Arlington.  Virginia 
Olii  NlfA 

Bl'RLIN(/SMI  ASMX:. 

103  Ijifaycttr  Sirrri 
New  York  H.  New  ^ork 
nigky  9  1240 

Rt  SSIIL  (Ol.OWfrLL 
289  FAirkrUJ  Avenue 
Hertford.  (  onorituut 
2  58*2 

FOSTORIA  INO  ^^RV|(:E 
1  '*  ^0  Pinr  Sirrrt 
St.  Louiv.  .MiVMmri 
(rtt/rW  0/M 

JAMFS  L  K^SRNS 
Flectronii  Sprueltict  Rep*. 
3  31  S.  F  62ik1  Avenue 
Porclend  1^.  f)regon 
-in/ 

ARMIN'  MK  H 
.38  32  Carrollton  Avenue 
Indtanapolit.  Indiana 
Te/kol  •'/■I/ 

HI  C.ll  MARSI  AM) 

20  No.  Vi'atkrr  I>rive 
C.husgo  6,  lllinoit 
ASdo$er  U9H4 

GFRAM)  B  MIMFR 
I  OS  I  N.  Ilavenhur«i  Prive 
Hollywood  28.  (  alifornta 
(P  O  Bov  I  n» 
Holiyu  ood  6  JOS -6  106 

M  P  ODFM. 

2S36  Futlid  Avenue 
C  teveland.  Ohio 
Pf(o$ptct  6/”*/ 

H  M  KKHARDSON 
2210  Fmhav  Tower 
Minneapoltv  2.  Minnesota 
Cveneta 

ANTHONY  R  SSII  IIO 
?6  3S  F.  jefVrrvon  Avenue 
l>ctroit  I  I.  Miihigan 
Mf/roie  /S08 

)  Y  S<  HOONMSK^R 
201 1  I  3  (  edar  Springs  Ave. 
I>alU«  1.  Te«a» 

C  rntrsi  55)5 

A  <  WHKMAN.  no 
P  O  Bov  9.  .Station  N 
Toronto.  Ontario.  <  anaila 
LYmdhmtt  54/5 


NOSE! 


CYCLES 


BRUSH  FREQUENCY  GENERATOR 
fixes  speed  of  synchronous  motors 


The  brush  model  BL  809  Regulated 

Frequency  Power  Supply  furnishes 
moderate  power  at  60  cycles  that  is  com¬ 
pletely  unaffected  hy  the  frequency  of  the 
primary  ptiwer  source.  It  will  govern  the 
operation  of  fractional  horsepower  syn¬ 
chronous  motors  at  fixed  speed  or  set  the 
characteristics  of  controls  where  accurate 
frequency  is  essential.  No  adjustments  are 
nc-eded  for  any  loading  from  zero  to  full 
capacity  of  f>0  watts. 

IX-signed  for  continuous,  unattended  oper¬ 
ation.  the  Brush  Regulated  Frequency  Power 
Supply  acquires  frequency  stability  from  a 


temperature-compensated  tuning  fork.  Ere* 
quency  accuracy  is  one  part  in  1(K),0<K).  For 
example,  under  normal  conditions  it  w  ill  oper¬ 
ate  a  synchronous  electrical  cltKk  system  with 
a  time  accuracy  of  less  than  one  minute  per 
month— despite  variations  in  input  frequency. 

This  Regulated  Frequency  Power  Supply 
is  engineered  throughout  for  safe,  dependable 
operation  and  is  housed  in  a  weatherproof, 
baked  enamel,  steel  case,  fitted  with  sturdy 
handles  for  easy  portability.  Write  for 
complete  information  and  specifications. 

THE  DEVELOPMENT  COMPANY 

340S  Ptrkint  Aw*.,  Clwtlond  14,  Ohio,  U  S.  A 


i sii*  f»r  iUtkthimtfm  •/ /re^mtmttet  •ihtt  tKtm 


//  f/t  frifYe/ty  fr/Y/f  a 


piM  iwuTflit  .  tniwf  Muttnit  •  cwm  lutrnB  •  mtusm  tautnn  .  wwotain  utirnn 
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GENERAL  m  ELECTRIC 


NEW!  MIDGET,  HIGH -TEMPERATURE 
PULSE-FORMING  NETWORKS 

o  ni*w,  compact  ond  lightweight  cupaci- 

tof  puUe  formmg  network  that  will  operate  at  tempera¬ 
ture!  up  to  I  20  C  With  a  volume  of  6  cubic  inchev,  it  » 
|U!t  about  one  thud  the  »iie  of  a  conventional  network 
with  the  tome  toting  (662-  5'2000-50  P2T). 

The  life  eapectuncy  of  thiv  6  kv  unit  range!  from  3  5 
hour!  at  80  C  ambient  to  1  hour  at  110  .  A  vecond 
new  network  twice  thi!  !i»e  ho!  a  life  of  about  330  hour! 
at  100  C  9  hour!  ot  120  C  If  you  want  more  data 
on  the!e  new  unite,  write  Cofrocito/  Su/es  Oividon,  Gerwof 
ffectrre  Com^xiny,  Pittjfie/d,  Man. 


DELAY  LINES— BY  THE  FOOT 

Theie  G-E  delay  line!  provide  a  means  for  delaying 
!ignal!  with  a  band-width  up  to  2-megacycles  for  any 
time  intervol  from  .25  to  10.00  microseconds.  They  ore 
available  in  bulk  form  in  lengths  up  to  100  feet — delay 
equals  approximately  Vj  microsecond  per  foot.  Charac¬ 
teristic  impedances  of  1100  and  400  ohms  per  foot  are 
available.  Since  the  line  is  very  flexible,  it  may  be  bent 
into  4-inch  diameter  coils. 

Ordering  line  in  bulk  form  makes  It  possible  for  you 
to  cut  it  to  the  exact  length  required  for  your  particular 
application.  For  complete  ratings  and  specifications,  see 
Bulletin  GEC-459. 


II 
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NEW!  BATTERY  OPERATED  VTVM 


MORE  COMPACT  RECTIFIER  STACKS  NEW!  WATER-FLOW  INTERLOCK 


If  your  rcquirenienis  tjJl  fi>r  cumpait 
selenium  slacks  fi>r  nperalion  in 
crampteJ  quarters,  these  new,  hiither- 
Vdltafte  (i-F  selenium  cells  may  he  your 
answer. 'I  heir  IH-volt  U-c  tmipui  means 
you  can  design  slacks  which  are  about 
2'*^  smaller  than  possible  with  12- 
soll  cells,  rhe  improsed  aging  char¬ 
acteristics  of  these  cells  is  made  pos¬ 
sible  by  a  new  (i-f  evaporation  process 
which  deposits  selenium  on  aluminum 
with  greater  uniformity.  Slacks  are 
available  with  rated  outputs  of  IN  to 
1  2f>  d-c  volts  at  D.M  to  1.20  amperes 
with  inputs  of  2A  to  INt)  a-c  volts.  See 
Hulletin  (■l'.\-S2HI>, 


Ihis  new  ('>-f  flow  interlock  provides 
sure  protection  against  overheating  in 
waier-ciMiled  components  such  as 
tubes,  transformers,  and  dynamoiors. 
Its  function  is  to  open  the  electrical 
circuit  when  water  flow  is  lower  than 
a  preset  minimum  and  close  it  when 
flow  IS  above  this  point. 

.Adjustment  can  be  made  to  actuate 
the  electrical  contact  for  any  flow  be¬ 
tween  I  gallon  per  minute  and  I  gal¬ 
lons  per  minute.  I  he  cut-in,  cut-out 
differential  of  the  unit  is  0.2  gpm.  I  he 
electrical  circuit  is  rated  at  10  amperes 
at  1  2A  volts  a-c,  A  amperes  at  2 AO  volts 
a-c  and  A  amperes  at  tbO  volts  a-c. 
Masimum  water-line  pressure  rating  is 
I2A  pounds  per  square  inch.  The  unit 
IS  bronae  with  slandard  '  ..-inch  fillings 
and  it  easy  to  install  and  adjust  for 
further  description  see  Hulletin  (>!<,- 
•til. 


Ihis  new  (i-f  ballcry-operaled  elec¬ 
tronic  voltmeter  combines  the  porta* 
bilily  of  an  ordinary  low-sensitivity 
multimeter  with  the  high  sensiiiviiy 
and  versatility  of  a  line-voliage-opetw 
aled  vacuum-tube  voltmeter. 

Its  weight  is  only  4  pounds  (wiill 
batteries),  its  sue — A'x6'»H',  but  i| 
measures  <<-c  iaw</</-c  l  allugr  in  7  ranget 
from  0-1  to  0-1 0(H)  volts,  </-c  cjvrrray 
in  4  ranges  from  O-I  to  0-1  (NHI  milli» 
amperes,  mistuHfe  in  A  ranges  froi» 
lOO  ohms  to  lU  megohms,  mid-scal4 
value. 

I)-c  input  impedance  is  I  I  megohms 
on  all  ranges.  A-c  input  impcdaiue 
O.A  megohm  shunted  w  ith  20  mmf  og 
all  ranges,  frequency  response  is  flat 
within  A  per  cent  up  to  1  A.OtK)  cycle! 
on  all  up  to  and  including  the  O-IOO- 
volt  range.  More  data  in  Hulletia 
(.M..t.22. 


TIME  METER$-T0  CHECK  TUBE  LIFE  I 


(>-K  lime  meters,  with  dependable 
'I'elechron*  motor  drive,  are  especially 
useful  in  recording  the  operating  lime 
of  radio  transmitters  or  other  elec¬ 
tronic  devices  so  that  lubes  may  be  re¬ 
placed  before  they  fail.  I  hey  record 
operating  lime  in  hours,  tenths  of 
hours,  or  minutes,  and  are  supplied 
for  1  1-,  I  I  A-,  2  All-,  or  460-voli  opera¬ 
tion.  I  he  case  is  of  molded  texioliie 
to  harmonize  wiih  other  <t-f'  A'z-inch 
instruments  mounted  on  the  same 
panel.  Von'll  find  more  description 
along  with  dimensions  and  pricing 
information  in  Hulletin  (if (.-472. 

•xit-  VJ.  uf. 
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Oaneral  Dectrle  Company,  Sactfon  A447-S 
Apporatvit  Oopartmant 
Sxhanactody  S,  N.  T. 

Ptaaca  sand  ma  tha  following  bwllafinsi 

(fadicafa;  far  rafaraaca  aafy/  far  p/oaafag  oa  lawwa^iifa  prafacf) 

□  OlA-SltO  Salanhim  ractfUart  Q  OIC-473  Tbno  motors 

O  OIC-411  now  Intarlaxk  [J  OIC-432  ilactrank  vaftmatof 

□  OIC-4S4  Dafay  Unas 


CLOBM  Type  BNR  Resistors  Display  Unusual 

ftAM  ^  i  ■  ^ 

NON  LINEAR  Voltage-Resistance  Characteristics 


W«v«  Fsrffi  of  Applied  Vollop*  t  nri-ttilKllC-vl  phocognphs  ot  (iScillo$<.<>p<;  Wo**  Form  of  Current  Flo 


scrifii  ihoxc  shiiw  the  effect  ohtaineil  by 
coiinei iiiiy;  i  (iI.OHAR  type  ffNR  reyiytor 
III  ceries  with  a  tixeii  teMsior  aitiisy  a  115 
\olt  Ml  cyile  Mippb 


Typical  successful  applications  of  BNR  Ceramic  Resistors  include: 


hullciin  (iR  ’  lontainy 
ustlul  cn^inerrifift  data 
..ri  C.IOHAR  Type  HNR 
(  rramu  RcMsiurs.  (  opics 
will  be  yupplied  imme 
•liaiely  upiin  request 
\\  rile  Dept.  V-fD,  The 
<  arbiirundum  Company, 
t.I()h.\R  OlVlMOIl. 
Niagara  lalU,  N  5' 


J  ()il  Iniriur  ignition  (r.insforimrs  to  preveiit  liiyjli  \oltai;f 
tmi  l\uk  into  line. 


2  Sin.ill  motors  to  ['rivmt  ariini;  of  uovernor  contact  points 
2  Stahili/nii;  rectifie  r  e  ire  nits  by  limitnii;  peak  volt.yi;e  s. 

^  \’oltai;e  eontrol  eitcnits  in  e  lectronie  ties  ices 
5  I’toteetion  of  soleiioiil  \aKes  m  ilire-et  enrreiit  circuits. 


GLOBAR 


Ceramic  Resistors 


CARBORUNDUM 


BY 


i  .ithtitunJum  .DtJ  < 

.ili>h,ir  "  art  rt 

^i\lrrtJ  tr,tJtmark\  uhuh  mduatt  manufaiturt  h\  1 

/v  (  arhoriim/unt  (  omfuiny 

:o 

\ 

April,  1950  — ELECTRONICS 

i 

1 


TRANSFORMERS 
&  INSTRUMENTS 


ROWE* 


DISCRIMINATORS 


NO.  1140  NULL 
DETECTOR 


NO.  1162  DECADE 
INDUCTOR 


NO.  lOSO  UNIVERSAL 
BRIDGE 


NO.  1210  NULL 
DETECTOR  t  VACUUM 
TUBE  VOLTMETER 


NO.  1060  VACUUM 
TUBE  VOLTMETER 


HERMETICALLY 
SEALED  COMPONENTS 


Hl-Q  MINIATURE 
TOROIDAL  INDUCTORS 


SPECIAL 

TRANSFORMERS 


NO.  1040  VACUUM 
TUBE  VOLTMETER 


NO.  I  MO 
INCREMENTAL 
INDUCTANCE  BRIDGE 


FILAMENT. 

TRANSFORMERS 


OUTPUT 

transformers 


SEND  FOR  LATECT  CATALOO! 


AUDIO 

TRANSFORMERS 


FREED  TRANSFORMER  CO.,  INC. 

DEPT.  U  1T1S-36  WEIRFIELD  ST.,  (RIDBENOOB)  BROOKLYN  27,  NEW  YORK 


i 


I- 


It  is  Our  Privilege 
to  serve  the  Leaders 

fun  nit  §OOH  -  fully  illustrated,  with  performance  charts  and  application 
data  —  will  help  any  radio  engineer  or  electronics  manufacturer  to  step  up 
quality,  while  saving  real  money.  Kindly  address  your  request  to  Dept.  16. 

ANTARA«  PRODUCTS 


% 


ENERAL 

NILINE  &  FILM  CORPORATION 


444  MADISON  AVENUE 
NEW  YORK  22,  N.  V. 


G  A  ^  R  Carbonyl 


ij 
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Manufacturers  of 


J 

\ 


CARBONYL  IRON  POWDER  CORES 

{  THE  COKE  15  THE  HEART  OF  THE  CIRCUIT  ) 

Aladdin  Radio  lndu«lrio«,  Inc. 

Chicago,  Illinois 

Honry  L.  Crowlay  A  Company,  Inc. 

Wost  Orange,  New  Jeraey 

Oolco  RcKlio  Division 

Genera/  Motors  Corporation 
Kokomo,  Indiana 

Lenkurt  Electric  Co.,  Inc. 

Son  Carlos,  Cakfomia 

Magnetic  Core  Corporation 
Ossining,  New  York 

National  Moldite  Company 
HiHsido,  New  Jersey 

Powdered  Metal  Products  Corporation 
of  America 
Franklin  Park,  Illinois 

Pyroferric  Company 
New  York,  New  York 

Radio  Cores,  Inc. 

Oak  lawn,  Illinois 

RCA  Victor  Division 

Radio  Corporation  of  America 
Camden,  New  Jersey 

Speer  Resistor  Corporation 

St.  Marys,  Pennsylvania 

Stackpole  Carbon  Company 
St.  Marys,  Pennsylvania 


Iron  Powders . . 
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m 


f§ou  put  puur  Fiuffpr 
on  thv  TKOM  iU.E? 


9  If  jiHi  r*in,  II  ^ORKNSK  N 
Klei’InmiriiiU  nintrollrti.  niaic- 
nrlir  amplilirr  rrieulatinK  cir* 

4 nil  ran  «(»l\r  it! 

'^orrn^rn**  fi#‘W  line  nf  f.lrr- 
Ironir  \i  Ndllaar  Krtciilator^ 
I*  tlir  mi*«f  orriiratr  and 
mo«f  rrom»mir<]/  linr  nf  t  ier* 
IroiiM'  Nollaisr  Kriciilalnr^  «m 
ihr  tnarkrl  t4Mla>.  ^landani 
itirali4»n«  ollrr  Arriirai  > 
l«>  Hiiliin  and  DiMlor* 

ti«>n  a*  loH  a«  2^< .  l  oad  ranier 
frtmi  <rro  to  full  load.  \ll 
riHMirU  arr  trniprraturr  l.oni* 
prn«alrd  and  ran  br  »u|>|dird 
lirrtnrliralU  •»ralr4l  or  footer- 
itrd.  \nd  thr  ^4»rrn«m  linr 
tr*n  ttthf*  than  olhrr 
rlr<  Ironir  l>|»r  rruiitalor*. 

^  >orrri««-ri  f.riciroff*  arr  al%*a«« 
Al  'onr  •rrM*  r  n»  Md%#*  un¬ 
usual  |irolilrni«  and  tii\r  >ou 
ihe  brnelil*  o|  ^rar^  t»f  r\* 
IMTirnrr.  UrM  ribi*  ne«*d» 

ainl  In  a  '^orrn^rn  Knuinrrr 
A  •xdutMin.  Il  Hill  *a4r 
>ou  lime  and  ni<inr>  l«»  lr> 
Horen^en 


TYPICAL  AC  REGULATORS 


Modal  5000-2S— high  powor 
Input  95  to  130;  distortion  3%; 
load  0-5000  VA, 

Accuracy  ±0.1%  against  line 
or  load;  50-60  cycles 


Model  SOOS— low  power 
Input  95  to  130;  distortion  3%; 
load  0-500  VA; 

Accuracy  J.0.1%  against  line 
or  load;  50-60  cycles 


CATAIOG  A1049  MSCRIIU  COMPlin  lINf 


Model  3000S— medium  power 
Input  95  to  130;  distortion  3%; 
load  0-3000  VA 
Accuracy  ±0.1%  against  line 
or  load;  50-60  cycles 


anti  fantpanffm  inf, 

J7S  r«ltrillO  AVI.  •  StAMIOID.  CONN. 


MANUtlCTUIEIS  OF  AC  UNF  KCUUTOtS.  U  AND  400  CYUES  KeUUTED  DC  rOWH  SOUKES.  EIKTIONK 
MVEITOIS  VOITAGE  lEFEIENCE  STANOAIO.  OKTOAI  KNIT  TIAtnFOtMEK  SATUOAIIE  COtE  lEAHOK 


2S 
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roKT  \HIi:  IHm.  km  OKhKK 

6-N 

F.4|uip(>f‘<i  Hjth  1  P  ruttin;: 

h^«•i  H4*a%v  ttirnialiU'  f^r  rr 

dinr«!  \il»raii«*n  — 

►hifl  lr*»*  r  for  TH'.iP  ^  ipni.  run 
(iri>r,  17*4''  rapa<iiv.  hltal  f'»r 
noniimical  hruaii(a<»(  u*f‘. 


I^nKTMil  K 

KKm»KII|N(.  WllMIfIKK 

*mn 

IVrfortiMn<r  rtpiai  to  l>r«t 
r4|iii|Mnrnr,  tfioii^h  (Htrfablr.  Hat  r»‘ 

Ut  l.'iJHNt  4  |i>»  (tlMMlltinl  |i4 
%an.ililr  r*);  ihfrr  prr- 

amplify f*.  ma«li-r  aiitl  rrturii 
injt  anipiiht-r. 


J  RfCORDING  CORPORATION 
I'arainii^,  N«  h 

M.11I111K  N.I.In-.-  Ko\  '>00.  J. 


IK  \N^t  KIIMIMN 
1 1  KM  \KI  K  i.l  \ 


ruw  »  K  \\\V\  II  II  K 


^r‘'  j, 

1 

[■ 

I 


ton'?'*'®''* 


til*-  « t»r«‘  i-*  »ir«»ii;:«‘r.  .itni  li.i«  hi|ili«‘r 
lo  \il>rjlion*  ati<)  oliiMk. 


tli«-  Hir«*  null**  to  M.H.  •prt-itirj* 

liiiii*  i.illy  i«»  tlif'M*  rt*»i«tor«  i« 

iiior**  Houiiil  '»«»  tli.il  fjiltir**!*  iinilcr 

ar*'  «*liiiiiii.itt*il. 


tilt*  •>|*«'i  i.tl  t**rniiiul«  ar«*  iimr** 

«1  III  lilt*  r«*rjnit('  IhmIv  |»\  «|m»1 
r«‘’>i'‘laiil  lo  lorro'ion. 


all  Hir**  ( oiiii**i  I ioi)<»  arr  |)rotiM't*‘<i  liy  a 
iioii  «  4*rro>ivr  IkmmIhii;. 


nru  lilii«‘-^r;i\  cnaiiirl  roatiii^  iTazrlr",  llnTino-«lnM-k-|>r»M»f  j:r«*iU*T  |irutr«'ti<iii 

tliroii^lioiit  llii‘  M-r\i4-«‘  Inn^rr  lif«>  iiii<l<-r  tAlmiio  of  liiitiiiililx.  >alt  wati'r 

aihl  aliiio-plii-rir  «'oiiiiition«.  \ii<|  li\  itll^lalltlill^  lii^loT  lira!  thr!***  r«‘••i^tor• 

'aflord  a  "rraliT  «affl\  factor. 

lilt*  li\)-i|.  till-  ferrule  anil  tlie  Hat  t\|ie>  are  •■•iieeialU  ile>ie||fi|  for  ami  iiiaiiiifae- 
Inreil  in  aeeorilaiiee  with  I  \N.|{.2<»\  •io‘eitieation>. 


Rheostats  and  Resistors 


Mnd  odditiOAol  inforinaift^  obovt  your  fi#w 


Subsidiary  of 

THE  NATIONAL  LOCK  WASHER  COMPANY 


Company 


of  quality 


for  more  than  a  quarter  of  a  century 
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TV^I  CVI  -  PIATI  and  flLAMINT  SUPPIV:  A 
ccmpact  taur<«  and  plate 

Mippljr  voltopet  .  .  .  repainted  to  within 
^  3*e  er  le>>  with  line  voltage  variatiant  at 
100  130  veitt.  lUlltTIN  OCVt-ISt. 


tvn  CVHoVMTN  HAAMOMtC  PUTIA:  ln«ar- 
paralet  hameonlc  itewtrotliev  citcui*  ,  .  . 

regulated  vohage  .  .  .  lest  than  3^ 
Aarmentc  diMartion  .  . .  tUllCTiN  OCVH-IM 


TTPI  CV-$TAN0AID; 
Wide  range  el  capoci* 

tier  end  veltaget  .  .  . 
regulation  -  I  •%  or 
lett  with  a  total  pri¬ 
mary  voriatien  of 
30H  ,  .  .  ideal  tor  ute 
with  electronic  eguip- 
meet  where  clete  volt¬ 
age  regulation  It  re- 
guired.  OULIITIN 

ocv-ioa. 


TVPI  CVA  —  tot  miVISION  RICIIVUS:  Votl- 
oge  regulotien  et  home  TV  ■eceieeri  at  mod¬ 
erate  price  .  .  .  plugtn  type  .  .  .  regulation 
3*«  er  loci  .  .  .  lUllfTIN  0CVA-I3«. 


kAllA^rS  ~  POA  OASfOUt  OISCMAAOf  TUM S; 
MainHiHi  a  raottant  level  ot  light  output  or 
tf  V.  radiation  over  o  wide  rortge  ef  line 
voltage  Auctcrotiom  .  . .  BWlllTIN  OPI-I3S. 


The  SOLA  Electric  Company  hat  consistently  set  the  standards  in  the 
voltage  regulating  field  SOLA  built  the  first  Static-Magnetic  Regulator 
which  could  be  economically  applied  to  industrial  and  commercial 
equipment  SOLA  Transformers  have  always  delivered  the  highest 
standard  of  performance  in  the  voltage  regulating  industry. 
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SHALLCROSS  MANUFACTURING 


ILECTIONICS 
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COMPANY  iiBUMSj  Collingdale,  Pennsylvania 


I 


records  of 
to  10mm. 


for  permanent,  accurate 
from  1  micron 


Answer  tt)  i  loti^  felt  neeil,  this  new  reiorJing  Alphatron  offers  you  accurate, 
tehahle  motils  in  a  most  important  high  vaiuum  range  At  will,  you  tan  retori.1 
slow  or  rapi.i  changes  in  total  pressure  between  0  and  1mm  between  0  and 
1mm  and  between  0  and  10mm  If  desired,  the  upper  scale  can  be  factory- 
set  tot  0  JOmm  without  loss  of  lineatity 

I  his  new  instrument  is  iltsigned  to  have  the  versatility  and  accuracy  you  want, 
for  additional  technical  iniotmation  on  the  .Alphatron  principle  of  operation  .  .  . 
cm  otliet  features  ot  this  rccotdmg  combination  write  today 


QUICK  FACTS  ON  THI 
RICORDINO  AIRHATRON* 

Accurate  \MCuum  measure* 
mentt  h>  alpha  particle  luni* 
ratu»n  nieth(»tl 

Kecords  in  three  important 
rangei.  0-  Imm..  0  1mm  .  O- 
lOmm  l/pDer  range  can  he 
tactor>  set  ft>r  0-20mm 
'  Optional  control  of  an  cater- 


cult 


until 


f  to 


a<*accua4r  •  eiN*eR*Tio*i  ■  D 


National  Research  Corporation 

S/irnt}  Driif,  C^imhriJgt,  MuiiOthustltS 


full  Stale  STseeps  of  2-t.  12. 
4  s  irt»e«/i 

C»ise%  continuous  recordings 
of  either  slostls  or  rapidly 
changing  pressures 
Asailahle  in  straight  front  for 
pantl  mounting 


ItiTi&N  amIIiCan  tlSfAlCH  ^TD  S  ^  2  G<otgew  S  w  2  Sco'^ersd 
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The  Most  rLFTE  LIt^E 
of  its  Type  on  the  Market 


Eqnipineiit  mumfactnrcn  know  that  whm  they  reiraie  high-enrrent,' 
non-ahorting  rotarv  tap  awitchea,  they  can  naually  nnd  the  right  type 
and  aiae  in  the  Onmite  line.  Ohmite  high-current  tap  awitchea  are 
particularly  deaigned  for  a<«  uae.  lUnatrated  are  fire  aiaea  of  high- 
amperage*  nrahi-point  aelecton.  They  are  extremely  oomnact*  pro- 
riding  np  to  12  lap  terminala.  Capacities  range  from  10  to  100 
amperea  me.  In  addition  to  the  moslels  ahown,  Ohmite  tap  twitches 
are  arailable  in  open-type  models,  for  both  shorting  and  non-ahorting 
applications.  (Nimite  is  also  prepared  to  supply  open  type  tap 
switcbea  with  special  features — su»  aa  special  angles  Between  taps, 
and  capacities  up  to  25  contact  points.  All  Ohmite  switches  ean  he 
moont^  in  tanoem  for  mnltiplo^le  operation. 


'ISO  v*lt\  between  tops 


TAP  SWITCHES 


5  SIZiS 

10  t*  100  kmp 
A-C 


1  CERAMIC  CONSTRUCTION 


EXTREMELY  COMPACT, 

|»  I  l>  <  llv  Ill-Ill. ((•  •I  I  I 
It. II  k  III  ll.llll  I  llllllllltll 


SIIVER-TO  SIIVER  CONTACTS,  i..i  lii::li 


I  II  I  I  I  H  .1 1  11 
.iIhI  I  llllllll 


SELF-CLEANING  ROTOR  CONTACT.  -Iiulul 


SLOW-BREAK  "MECHANISM, 


DEAD  '  SWITCH  SHAFT.  < 

11, III  li\  .1  lll;'ll  -til  ll;.'lll  ill  I 


Hw*  NMNjr  •fvUi'aUMM,  iarliMlinc  •muhaNMM 
t— tr»l  af  «{rr«ii».  Eatondbd  Aalta, 

wtak  nnlv«r«*i  wmHai  f«f  ifafli  taifc  eitral 


RHEOSTATS*  RESISTORS 
TAP  SWITCHES 


The  Ns44) 

*Du  Mont-  Ho(m&s 

SaP£RSPE£D 


^  Sets  new  standards  of  performance,  utility  and  econ¬ 
omy  for  TV  station  operation.  Provides  a  means  of  film 
pickup  that  approaches  the  contrast  and  clarity  char¬ 
acteristic  of  studio  productions. 

%  DIRECT  FILM  PROJECTOR 

Used  with  a  Du  Mont  Special  Image-Orthicon  film  pickup  to 
give  studio  clarity  to  movies  and  teletranscriptions. 

I  BACKGROUND  PROJECTOR 

Brings  dramatic  moving  sets  and  backgrounds  into  any 
studio.  Eliminaies  costly  and  cumbersome  sets  and  back¬ 
drops. 


IMAGI  OSTHICON  PICKUP  HfAO 


Per  intormetion  on  the  Superspeed  Proiecter  or  ether 
Dy  Mont  Telecotting  fqwipment  write,  phono,  or  visit. 


tlYINC  SPOT  SCANNER 
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EVERY  WEEK! 


OF  LOW  FREQUENCY 
RADIO  TRANSMITTERS 
FOR  THE  C.  A.  A/S 

OdttHC'UlHM  SYSTEM 


DESIGNED! 

PRODUCED! 

TESTED! 

SHIPPED! 

ACCEPTED! 


M.BUHHtlLsa. 

81  Pro»p«<l  StrMi,  Brooklyn,  N.Y.,  0«pl.  15 
Research,  Design  and  Developntent 
Engineering,  Manufacturing 


MODULATOR  10  KW  P  A. 


H.  V  P.  S  & 

CONTROL 

CENTER 


transformer 

BAY 
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Prototype  Designed 


and  built  by  Bunnell  entirely  from  C.A.A.  re¬ 
quirement  specifications 


Rigid  Production  Testing 


procedures  devised  and  put  in  operation  by 
Bunnell  development  and  methods  engineers 
1.  V.  P.  s.  & 

exciter  4  KW  P  a 


TYPE  TLG  OMNIRANGE  TRANSMITTER  — 
The  tiansmiitet,  core  oi  the  Omttirange  Sys¬ 
tem.  consists  o<  L.  V.  Power  Supply  and 
Eiciter,  4  KW  Power  Amplilier.  Modulator. 
10  KW  Power  Amplilier,  H  V  Power  Supply 
and  Control  Center,  Transiotmer  and  accee- 
sory  equipment. 


NEW  Miniature  Telephone  Type  Relay 


NEW  LK  RELAY 


MOUNTINO: 

•I  •#  wtfiMf.  IfiHr* 

wiHi  "Sff*w9«r" 


DIMINSIONS! 

I  Vi"  niom,  aVu"  iong, 
iVlj"  WID( 


Thf$e  arc  the  dimentioni 
for  the  (>  bole  relay. 


COIL  l»OWiRt  From  40  mtlliwo 


CONTACTS:  Sfondorrf  7  om^rM, 

•^ocml  ¥p  to  S  om^rss  )  om^ros  wp 

to  4  ^  D  T  5  om^ro  cootocts  (tow  ¥olt- 
of«)  to  4  ^  D  T  S^ciol  10  om^ro 
^w«r  cootoctt  $  f  S  T.,  oormoMy  o^fi, 
^rolUlo^. 


V'ill  meet  Army  aptd  Saty 
aircraft  tpecifications 
at  a  combonertt  unit. 


Can  he  furnithed 
hermetically 
sealed  with 
solder  terminals. 


riUG-IN  MOUNTING 

snciAL. 


SK  RELAY 


MOUNTWAi  Front  of  ponol  moofit 
iof  oinI  wirinf . 


COA  POWIEt  From  100  milhwottf 
to  4  5  wotn  0  C. 


COMTAmi  Somo  os  "U 


MMIMtlOMit  V/i-*  HIOH.  lVl4 
lONG.  »'/»"  WlOf 

Theie  are  the  Jimeniiont 
for  the  4  pole  relay. 


Will  meet  .Army  and  Nat  y 
aircraft  specifications 
as  a  component  unit. 


CAN  AUO  tt  TURNISHiD 
HfIMfTICAUV  tlALID 
WITH  SOlDft  HRMINALS 
PlUG4N-SPfCIAl 


SR  ALLIED  CONTROL  CO*  INC*  i  iast  kto  ave.,  new  york  7\.  n.  y. 
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Erie'  'GP*  ’CERAMICQNS 


IN  ASSEMBLY— SERVICE 


Erie  General  Purpose  Ceramicons  became  favorites  in  the  industry 
when  TV  sets  were  still  a  negligible  part  of  total  output  The 
qualities  which  recommended  them  for  by-passing  and  coupling 
applications  which  were  not  frequency  determining  in  radio 
receiving  sets,  become  even  more  important  in  television  assembly 
Erie  "GP  "  Ceramicons  are  rugged  and  compact.  Tubular  form 
and  phenolic  insulation  provide  extra  sturdiness  that  withstands 
rough  handling  both  in  installation  and  in  service. 

General  Purpose  Ceramic  Condensers  are  economical  because, 
by  limiting  them  to  definite  capacity  values,  they  can  be  manu¬ 
factured  in  quantity  without  sacrifice  of  quality. 

They  are  made  in  insulatevi  and  non-insulated  styles,  in  popular 
capacity  values  up  to  10,000  MMF  Write  for  detailed  information 
and  samples. 


ERIE  RESiStOl  COlP.,  ERIE,  PA. 

lONOON,  fHOtAND  *  •  TORONTO,  CANADA 

a 
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DEFLECmH  YOKE  SWEEPS 
70°  WITH  HIGH  EFFICIEHCY! 


Requires  only  20  watts  of 
horizontal  input  power  from 
260>voit  supply! 

A  'O'*  tiihf  l^  (ull^h  —  aiui  tmlo  it 

(t\  t.iki-N  .1  lot  ot  {Hiw  cr,  partK  iilarK 
,i(  1  1  tk\ .  .Most \okcN  tinlat  loNvctlu  icms 

>%Ik-u  rctpiin-d  ti»  swi-i-p  w  uli-aiij;li- tiiho. 

Now  an  inipro\rvl  Cuitcral  I  Ititrii 
I K-tlcitioii  ^ok^^  riMilv  tor  tlclixcrv  to 
inaiuilai  tnn-rs,  lukN  the-  [irohicin  troin  the 
insiili'  out.  (fl  tnj;incfr> '.It  lU-itninuN 
1‘ark  loniiti  tli.it  tlu-  kcx  to  inort.'  mum- 
tiMt\  .iiul  j;rt.itir  illuitiUA  w.is  in  the 
«li-ML;n  .111(1  ixiMtion  ot  tlu*  \okc  windinuN 
lo  nit  .1  wire  p.ittirn  tli.it  would  a>Mire  a 


lii^li  decree  ot  unitorniit)  ot  the  mag¬ 
netic  held,  the\  deNii;ned  an  improved 
maihine  that  winds  mils  with  knite-sharp 
jireiision  and  w  ithout  distortion.  I'liis  proc¬ 
ess  now  helps  turn  out  \okes  that  provide 
.ICC lira tely-shajxcl,  siraijiht-sided  pictures. 

lor  applic.itions  reejuirin^  hii;h  etti- 
cieiicA,  the  new  \oke  is  .ivail.ihle  with 
ferrite  core.  I  he  complete  ( i-I'  line  of  tele- 
\  ision  com|x>nents  also  inc  ludes  ion  traps. 
tiK  us  coils,  hori/ont.il  sw  eep  transformers, 
si/e  and  lineariiv  controls  (icneral  l  lec- 
tric  engineers  w  ill  he  i;l.id  to  consult  w  ith 
\ou  on  the  .ipplic.itions  of  these  com|x>- 
nents  to  \our  desiyiis.  Wire  or  write: 
(itnirjl  I  Iti/rii  (  otnpjuy.  I'jrli  Sutinn, 
!  Intrini'u^  l\trl.  S i r./c //.(<•.  \t  u  York. 


rv/  rr///  /////  ro////r/e//r(’  /// _ 


generalOelectric 
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WiMttNir  your  iob  is  iorso  or  small, 
inlricota  or  'outino,  wo  toko  prkio  in 
doing  Itio  finost  job  in  tho  ontiro 
fiold  of  slioot  motol  housings.  And  ^ 
whon  Karp  is  collod  in.  your  costs  oro  ' 
cut  down  downi 


25  yoort  of  know>how  go  into  ovory 
“simplo'’  job,  os  woH  os  into  ooch  "corn' 
plox*'  projoct.  For  tho  finost  of  oquipmont 
and  focilitios  oro  oH  yours,  oil  tho  timo . . . 
to  produco  and  doiiwor  on  timol  Karp  mokos 
no  ports  or  itoms  of  its  own,  to  doioy  or 
disrupt  your  production  schodulof. 

And  romombor,  tho  focilitios  of  Karp's  70,000 
squoro  foot  plont  bolong  to  you  I 
AAoko  it  o  point  to  coll  on  us  for  on  ostimoto  of 
your  nost  job.  Your  inquirios  ond  porsonoi  visits 
oro  always  wolcomo.  An  illustrotod  doto  book 
is  yours  for  tho  asking. 


DIAIIKS:  193S  tlo  J«fi«iro, 

N*wm«n  Jr.,  Afi«rto4o  A«r«p  I3A,  AorronqwiMo, 
CpIPfViAi*  •  R«4«lp<,  ■•conqviftta  46,  Awpnot  Airpt,  Argpntino 


Multi-channel  -- 


telegraph  Al  or 
telephone  A3. 


hHK 


High  stability  (.003%)  under 
normal  operating 


conditions 


Components 
conservatively 
rated.  Completely 
tropicalized. 


Mitiifl  flh  triin<>mill>-r  i>n  I 

I  rwtul  l  onlrnllnl  fn-ijurni  ir\  lj'lu\  J 
I  litM’h  ftrijiii'iu  ir\)  in  ihr  h'liitl 

J  >  /  <  >  M' i  (I  t>  J  ~t  Ml  %  III  iiiliihli') 

OjH-riitfs  on  iinr  fififiD-iii  ^  nt  n  tinw. 
1  finnnrlin^  tinn-  J  sri  imMs  I  nrm  t 
fioitfr  .i~iO  uiilli.  i  I  Of  l{  t  \f  ''III 
Inlils  i/'i'ii’  (  H  7  lot  III  III  I 

irwiiil'  llfifrnlf'  in  iinihit  nl  li‘‘ In  t 
/ ’>“  r  ii'iiif;  nil’ll  III \  ii’i  lifii’t\.-.{  1° 
III  +  (  ii'in^  ^ii'  hill’ll  ri’itihi  f' 

I'oiti’i  'iififil\,  ^IHl  J  il)  iiill\.  lUftill 
I  \i  If'.  \itii:li’  filiii'i’  (  on  Mil  Hill  I’l  \ 
nilfil.  'lutilil'  I  iiti'lnii  h  il  (  iinijili’lr 
In  liiiii  iil  iliilii  on  ii’ijiii  't 


Here's  the  ideal  general-purpose  high- 
frequency  transmitter!  Model  446... 
4-channel,  6-frequency,  medium  power, 
high  stability.  Suitable  for  point-to- 
point  or  ground-to-air  communication. 
Can  be  remotely  located  from 
operating  position.  Co-axial  fitting  to 
accept  frequency  shift  signals. 


4  4iii«itl|«ii|a.  ilr«i|Cti4*rw  mihI  4»f  •‘iMiitlainl  or 

c'li'4'trsiiiU\  iiirtr4>r«»l<»ici<'al  «n«l  roiniiiiinirMlMiiiw 


*t  NONAUTICXl 


AER 


C  0  M  M  «  N 


COM 


c«Ti«Mt  CeeirMiMT. 

I.  Ml.al  1}.  n.rltf. 


INC. 
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No  DOUBT  you've  experienced  it  the  real  pleasure  in  grasping  a  problem, 
wrestling  with  it  a  bit,  and  then  coming  up  with  a  solution.  The  unusual  electrical 
insulation  part  shown  above  is  a  good  example.  It  illustrates  the  kind  oi  problem 
that  could  arise  in  your  plant  —  and  wind  up  in  our  "Imagination  Department." 

To  make  the  part,  the  Manufacturer  wanted  plenty  oi  structural  strength, 
dielectric  strength,  light  weight,  and  resistance  to  moisture,  heat,  and  corrosion 
all  wrappied  up  in  a  material  that  was  easy  to  machine.  Continental-Chamond 
studied  the  problem,  used  a  little  imagination,  and  came  up  with  two  different 
plastics  —  Laminated  Dilecto  Tubing  for  the  threaded  section,  and  Celoron 
for  the  molded,  macerated  ring. 

It's  a  good  example  of  imaginahon  at  work  —  but  it's  a  better  example  of  how 
you,  too,  can  depend  upon  C-D  to  engineer  the  right  plastic  for  your  needs.  For 
C  D  has  no  "axe  to  grind"  We  can  recommend  from  five  basic  plastics  subdi¬ 
vided  into  a  remarkably  wide  range  of  grades  and  combinations  oi  grades  to  meet 
your  requirements.  For  complete  engineering  help  or  fast  delivery  oi  any  grade, 
call  your  nearest  C-D  office,  any  time. 

CELORON  (Muldxl  High  Stiangth  PUMic) 
MICARONO  (Boodad  Mira  Splittinga) 

DIAMOND  riRRE  (Vulcaniaad  Fibra) 
VULCOID  (Rmo  ImpivgDatvd  Ftbi«) 
DILCCTO  (L«minAl»d  Tb«rmoMlttng  Pl«*hc) 


BHANCH  OrnCES  NEW  YOBK  17  •  CLEVn.AHD  U  •  CHICAGO  11  •  SP ARTANBUIIQ.  S.  C.  •  SALES  OmClS  IN  PRINCIPAL  CITICS. 

WEST  COAST  REPRESENTATIVE  HARWOOD  LTD  .  SAN  FRANCISCO  3  •  IN  CANADA  DIAMOND  STATE  HBRE  CO.  OF  CANADA.  LTD..  TORONTO  8 


/fr/  f 


Etfabllthed  1895 . .  Manufoctureri  of  laminated  P/oifici  unce  1911 — Nl  Vlili  lit  •  III  I  \  ^^  till 
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with 

AEROVOX  CAPACITORS 


capacito^ 


rrovo«  S#ri»«  26  oil  filiod  tucli  mountmg 
ip«ciior«  On*  or  moro  units  csn  bo  con 
»ni*nt!y  b«nb*d  m  s*ri*s  or  poralloi  Volt 
I*  r«^nqt  up  to  HO  000  D.C.  Mai  par  unit. 


a  Tl>i»  At'Mnu  A  )!■  cdlln  lor  hii  ji*  nHiividudlt.'i'd  dl.'r-n.'ron 
.  ij'd' il  T  hnnics  m  dli'm  iniidshiiig  B**>  duse  ot  oulstandiiif)  oxjjpr.f'tic** 

iiixl.ilUliniis  Typii  dl  11  Ihf*  Ix’ldlrcm  wilh  oi!  tilled  rdpdCiK'is.  loqelhet 

mxtdlUlioii  dt  till'  UruvPtsily  ot  Ilii  with  pii'<luclinn  Urilil.es  ditticult  lo 

ivm  Uihaiid  III  with  n  rapdi  ilor  d.ipli(dl«‘  rdsewhoto  Aetovi  x  is 

t'.ink  tntdlimi  12%0infds  Triad*'  up  iiifoting  the  rigid  requirernerits  o! 

ol  t>4H  uiiilx  fd.  h  idled  d!  20  rntds  dlnrn  smdshirig  inslalldlions 
I;  xKl  volt*  DC  Sulticien!  energy  id 
d!ote<i  in  this  I  dpdi  ilor  bdiik  to  iitl 

d  1000  Ih  idr  57  11  ' 

Aeri'V  x  engineering  and  experi 
en<  e  were  inip<'irtdnl  tdCtors  in  the 
s|  ei  idl  di'diijn  and  prrxesding  re 
gu.ied  tor  the  manulacture  ot  these 
dpd'  iloti  Such  skill  IS  applie<t  to 
dit  Aerovox  prixluction  regardless 
ct  type  or  sue  Tvery  d«'sign  is  given 

a  try  Aerovox  first'  Our  engineers  will  glarlly  share  their  high-voltage 
capadtance  "know-how"  with  you  in  solving  your  particular  problem. 


Likewise  tor  ether  high  voltagi* 
needs  such  as  deep  fienetration  X 
ray  radio  tiansmitting.  high  voltage 
testing  carrier  current  coupling  and 
electronic  laboratory  equipment 
Aerovi  X  otters  the  w.dest  choKo 
cl  tried  tested  proven  capacitors 
backed  by  application  engineering 
spcond  to  none 


20  ataal  caaa  oil  fiUad  capac 
atinqa  up  to  SO  000  D  C  W 
ot  2S  000  V  12  SOO  12  S00| 


ELECTRONICS 


■CN  ^ 

m  1 

J 

I 


PENICI 

PRODI 


iltf! 


KINNEY  PUMPS 


OEHYOf 

DEGA9 


1  n  thousands  of  successful  applications  of  low  pres¬ 
sure  processing,  Kinney  Vacuum  Pumps  ore  setting  the 
pace  for  speed  and  economy.  Fast  pump  down  means 
fast  processing  time  ond  thot's  why  Kinney  Pumps  are 
so  often  picked  for  the  job.  In  one  case  they  are  creat¬ 
ing  the  low  absolute  pressure  required  in  a  gigontic 
synchro-cyclotron  ...  in  another,  they  ore  helping  to 
turn  out  a  steady  stream  of  peanut-sized  electronic 
tubes.  Whether  it's  "one  of  a  kind"  or  "moss  produc¬ 
tion",  Kinney  Pumps  have  the  stamina  and  rugged 
dependability  to  meet  the  toughest  service  conditions 
in  every  field  . . .  pharmaceutical  or  food,  metallurgical 
or  optical,  electrical  or  electronic. 

Single  Stage  Models  are  ovoiloble  in  eight  sizes: 
copacities  from  13  to  702  cu.  ft.  per  min.  —  for  pres¬ 
sures  to  10  microns  Hg  abs.  Compound  Kinney  Vac¬ 


uum  Pumps  are  furnished  in  three  sizes  —  copocitie* 
5,  1 5,  and  46  cu.  ft.  per  min.  —  for  test  pressures  to  0.5 
micron  Hg.  abs.  Send  for  Bulletin  V45  —  the  complete 
story  on  Kinney  Vacuum  Pumps,  Oil  Separators,  and 
other  Vacuum  Pumping  Accessories. 

Kinney  Manufacturing  Company,  3S6S  Wash¬ 
ington  St.,  Boston  30,  Moss.  Representatives  in  New 
York,  Chicago,  Cleveland,  Houston,  New  Orleans, 
Philadelphia,  los  Angeles,  Son  Francisco,  Seattle. 

Foreign  Representatives:  General  Engineering  Co. 
(Rodcliffe)  Ltd.,  Station  Works,  Bury  Rood,  Rodcliffe, 
Lancashire,  England  .  . .  Horrocks,  Roxburgh  Pty.,  Ltd., 
Melbourne,  C.  I.  Australia  .  .  .  W.  S.  Thomas  &  Toylor 
Pty.,  Ltd.,  Johannesburg,  Union  of  South  Africa  .  .  . 
Novelectric,  Ltd..  Zurich,  Switzerland. 


KINNEY  Vacuum  Pumps 
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LOOK  AT  IT 


FOR  use  IN  LIMITED  SPACES 


...AND  TOD’LL  PICK  THE 


Suxte^i 
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I  tiK.  ii  III!  Mill  I  Ilf  »|iii<'i-  it  iM')'ii|iii-><  i>>  iifirii  ii  iiii;:lil  \  iiii|Hirlaiil  I  liiii<; 

111  <  iMi-.|ilrr  uliril  \<M|  «)-|crl  u  iii)'rrlir%  -will  li. 

I  Ik-  ‘’iiiiMlitx  iiliilp'l.”  liirliirril  alMivi-  in  a<  tii.il  >1/)-.  i>  llii-  tllll)'•l 
iiiiTi  iir\  ‘•uili  li  in  ihr  llniio  mi-II  linr.  It  i>  iloin^  a  ;:ianl  joli  .  .  . 
allorilin^  |m>»i|i\«‘  oiiaifT  arlion  fur  a*  inain  a-  ’>!>  nnllinii  im  Ii-.  in 
>111  li  |iriMliii  I-  a'  I'oiii  M-nilniM  niai'lnnr>.  ri-i'<>r<l  iilaMT'  .in<l 

•  i^ii  Ha«li<  r«. 

lli>ii<-\ Mi'll  Mm  nri  >v»  ilrlif.  arr  riini|>ai  I  .  .  .  art-  ailaptalili’  In 
iiinioiial  iiiiMintni);'.  I  lir\  oiMTali'  al  l<>u  an!:li-'  .  .  .  Iia\  ■-  im  inov  in;: 
|>arl'  .  .  .  an-  •.i-ali'il  aMain-l  iln-l.  ^a'  ami  l•^•r^<>'HMl. 

rill*  I'lMiiiili'lr  Inn-  i<  al  xniir  roniinaml  .  .  .  alTonlin;:  Mri-atiT  lalitmli- 
ni  iiroilnrl  •lr>i;:n.  vtilli  ini|ini\i-il  |H'rr<>rniain  i-  ami  Irinililc-fn'i' 

•  •IMTatiiMi.  NN  rilf  for  a  i-oiix  of  m-u  (lalaloM  *1111  for  iIomii-Io- 
r.iilli  iniormalioii  ...  or  l  all  in  MMir  1^  .11  IIimii-x  mi  II  I'liMim'i'r  for  a 
ilrtaili'il  lll■•^ll»ion  of  a  iiartn  iilar  a|i|iliration. 


MINNI  APOIIS.HONIYWIU  RIGUIATOR  CO 
SROWN  instruments  DIVISION 
4426  Wayn«  Av»nu«.  Philadvtphia  44,  Po. 

0^x*i  A  7f  0/ mpmt  c-f  •!  Co'wde  oad 


I*  ROSITIVI  ACTION 
•  tow  ANOUl  ARITY 

FOR  k 

I  •  lONOIR  llEi 
I  •  YYlOi  SilECTION 


SPECIFY  HONEYWELL 


•■eTW 


TOR  ROSITIVI  ACTION 


AHNOUNCING 


GeNERAl  CHAlACTEIISTiCS 


ELECTRICAL 

C«thod«  Co4t«d  Unipot«nti4il 

Volt«9«  4  I  voitt 

H*4Ur  Current  I  0«nip«r«i 

Amplific«tion  E«ctor  (A*«rAq«l  •  100 

Oir«Ct  lnt«r«l*ctrod«  C«p«cit«nc«t  (Av«r«9«) 

Grid  RUt#  ....  I  OS  Mifd 

Grid-C4thod«  ...  4  SO  tMiTd 

PI«t«.C«thod«  ...  0  03S  iMifd 

Tr«nsconduCt«nc« 

{\^sz^0  rn4  E,s400  v)  (Av«r«9«)  22  000  wrvihos 


RADIO  FREQUENCY  POWER  AMPLIFIER 
Cl«i»  C  FM  T«i«pKoAv  or  T«l«9f«pKy 
{hty  down  conditioM.  I  tub*) 


Mjiimum  R«tin9i 

0  C  Pl«t«  Voltj90  1000  M«I  Voltf 

0-C  Cothod*  Current  •  •  I2S  M«a  M« 

DC  Grid  Volt*9*  ...  -ISO  M«|  Voitt 

Pfjk  Poi*ti*o  R  F  Gtkd  VoltA90  )0  Moi  Voitt 
Pool  No9jtivo  R  F  Grid  Volto9o  .>  400  Moi  Voitt 
Plit#  Oittipotion  ...  100  Moi  Wottt 

Grid  Oittipotion  ...  2  Moi  Wottt 


EIMAC  TUBE  TYPE 

2C  J9A* 

PLANAR  CONSTRUCTION 
HIGH-MU  TRIODE 


The  new  Eimac  2C39A  triode  is  the  culmination  of  over 
five  years  of  research  and  application  engineering  It  is 
the  outgrowth  of  earlier  types  2C38  and  2C39. 

Its  h?gh  performance  standards  make  it  the  standout 
triode  for  VHP  and  UHF  CW  service,  pulse  service  and 
aircraft  navigational  systems 

As  a  power  amplifier,  oscillator,  or  frequency  multiplier, 
this  small  high-mu  triode  exhibits  excellent  character¬ 
istics  from  low  frequencies  to  above  2500  megacycles 

Let  us  send  you  complete  data  and  application  notes 
on  the  new  Eimac  2C39A  triode  .  .  .  then  consider  the 
advantages  it  offers  in  the  design  of  compact,  moder¬ 
ate  power-output  equipment. 

*Conforma  with  newly  issued  JAN  specifications. 


E  I  T  E  L  ■  M  c  C  U  L  L  0  U  G  H  ,  INC. 
San  Bruno,  California 

EipoH  A9*nfi;  Ff*t*r  A  301  Cl*y  $t  ,  Frincisco.  C*li^ornt« 


Another  Engineering  Achievement  by  Eimac 
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AI  4  I  R.%I  Vt  I  P.%HT  !.>■  I«MMNN»  nKTTKH  |  .4NM  «*;, 


The  controlling  unit  of  thete  frequency  jtandardi 

]%  a  bi-metaHic  fork,  temperature-compensated 
and  hermetically  sealed  against  humidity  and  vari¬ 
ations  in  barometric  pressure.  When  combii.ed  with 
related  equipment,  accurate  speed  and  time  con¬ 
trols  are  afforded  by  mechanical,  electrical,  acous-  | 
tical  or  optical  means. 

Instruments,  of  our  manufacture  are  used  exten¬ 
sively  by  industry  and  government  departments  on 
such  precision  work  as  bomb  sights  and  fire  control. , 

Whatever  your  frequency  problems  may  be.  our  engi¬ 
neers  are  ready  to  cooperate. 

Wh,>,  furthtr  *p»cHy 

Type  Nymh^r,  on  which  informofion  it  dotirod. 


FOR  I'SK  l!N 
Sl'4  H  FIKLDS  AS 

IVItTIM 

UTIOIOHT 

uuinics 

KKi-srcEO  rxoTMitPxr 
mSCOSITT  MEUKIEMEIT 

ivctEii  pxrsics 

TEIEMETEIIIS 
lADllTlOX  C0HTII6 
FKID  FLON 
CMEMIUI  lEACTlON 
XtViCXTIOX 
SCHOOL  lAKRtroilES 
IHDHSTIIAl  HESEARCH  LAIS 
ACCURATE  SPEED  CORTROl 


'  k 

TYPI  2MI-I.  lASIC  UNIT 
Fr»qu«nciM,  200  to  1500  cycU». 
Oividan  and  MiiHipIlart  a«ailabla 
Far  lewar  and  Mfliar  (raquanclai. 
MiniaAumad  and  JAN  construction. 
Oufpsit,  4  volts. 


TTfl  aiXIA.  lAI.  STANDAID 
Oatpat*.  40  Cycla.  0-110  Volts 
T20-240  aycl#  impuls  •  1. 
lapat.  50  400  cyclas.  45  W. 


TYPf  2005.  UTILITY  UNIT 
consists  of  Typa  2001  -2  and 
boostar  to  provida  10  watts  at 
110  V  at  60  eye.  Input.  50  100  eye. 


TTPI  2111.  POWtt 

so  W  output  0-110  V  at 
Input  50  100  eye  .  275  W. 


American  Time  Products,  tnc. 


iS0  Ftfth  Avtmmf 


■Vrw  Urk  If,  n.  Y. 


I  PatHRID  OP  TNi  WItTllpi  liKTlK  COatPAWY 
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TINY 

MIKE 


CONSISTENTLY  DEPENDABLE 


°  CAPACITORS  —  VIBRATORS 
ANTENNAS  —  ROTATORS  —  CONVERTERS 


ON  A  MASS  PRODUCTION  BASIS 


CORNELL-DUBIUER 


CERAMICS 


~  offering  the  same 
dependable  performance 
os  Hie  speclollzed  C>D 
Ceramic  CapcKitors, 
wsed  for  many  years  by 
the  world's  largest 
manwfocturers  of  instru¬ 
ments  and  transmitter 
equipment. 


rail  In-  supiilied  at  a  tolerance  of  ±  or  -  ZO'  l . 

Since  the  |>erformanre  of  a  ceramic  capacitor  depends  in 
larire  measure  on  the  quality  of  its  ceramic  body,  every 
step  in  the  manufacture  of  tinymikks  is  controlled  by 
Cornell-Dubilier  engineers.  This  means  that  the  same 
dejiendable  quality  that  ha.s  made  C-D’s  famous  for  over 
40  years  is  now  available  in  TINYMIKE  ceramics. 

Write  today  for  samples  and  complete  technical  data. 
KnKineeriiig  inquiries  solicited.  roaNELi.-iit'Bii.iKR 
Kl.ccTRit'  (  ORPORATION,  I )ept.  K40,  South  I’lainfleld, 

New  Jersey.  Other  plants  in  New  Bedford,  Brookline, 
and  Worcester,  Mass.;  Providence,  R.  I.;  Indianapolis, 
Ind.,  and  subsidiary,  The  Radiart  Corp.,  Cleveland,  Ohio. 


The  TI.VY'MKK  Mow  makes  it  possible  for  you  to  get  full-sized 
"Coi  nell-liubilier  performance"  in  an  ultra-small,  space-saving 
ceramic  capacitor  only  111  dZ'  in  iliameter  and  T)  .'12”  thick. 
Application:  Bypass  and  coupling  in  ultra-compact 
assemblies,  es|«*eially  for  TV,  KM  and  VHK. 

Choroctarltiict:  I'niisually  low  inductance,  minimiz(‘<l 
eddy  current  los.ses,  remarkable  electrical  ruggedness, 
high  ilielectric  strength  of  ceramic,  high  insulation 
resistance,  low  |>ower  factor. 

TlNYMIKt>  are  pre.s«*ntly  available  in  .MM>  volts  l>C  working, 
with  a  guaranteed  minimum  rapacity  from  1,1)00  mmfd. 
to  5.000  mmfd.,  over  a  tenijierature  range  of  t  10'  C.  to 
t  i>5*  C.  I'nits  available  in  rapacities  from  IM  to  1.5i)  mmfd 
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Why  is  **dag**  Colloidal  Graphite  best 
for  CRT  Exterior  Wall  Coating? 


VIAIK  FHOM  (  AHiSHIS  7W/ 
Stuth  hutlt  »$f*  ttt  7*1'  teti 

ui-<*t  mttui  t  Hi  are  k^tJ  ian  ke 
(•orti/kAy  hitJ  •fl  h}  ioutfki^  />•<'  /H1J4  •/ 
iahmett  u  i/A  '  JaL  ^  I'M-  7AjJ 

rfJmet  f>hfurf  tnltrftrenKt  anJ  siik 
ihmk  I  a»y  !•  »r  WftiAifff. 


It’s  cheaper 
...  Has  better  adhesion 
...Requires  no  baking 
. . .  Resists  scratching 

'’dag"  DUpwriion  -?  194  is  a  lacquer- base  dispersion  of  micro¬ 
scopically  small  graphite  particles.  It  is  easily  applied  to  CRT 
surfaces  by  spraying,  and  dries  very  rapidly,  enabling  tubes  to  be 
handled  in  2  or  3  minutes.  Maximum  adhesion  is  obtained  by 
drying  at  room  temperature  for  24  hours,  or  by  forced  infra-red 
drying  for  14  hour. 

dag  Dispersion  ^194  forms  a  smooth,  uniform,  conductive 
black  coating  on  any  type  glass.  Its  adhesive  properties  are  so  good 
that  it  will  resist  scratching  by  a  thumb  nail  or  sooking  in  water. 

Prominent  CRT  manufacturers  have  found  dag  colloidal 
graphite  dispersions  satisfactory  and  usually  cheaper  for  wall 
coatings  ...  for  other  electronics  work,  too.  Let  Acheson  Colloids 
engineers  show  YOU  how  these  versatile  dispersions  can  solve  many 
and  varied  electronics  problems.  Send  the  coupon  NOW  for 
more  informotion. 


ACHESON  COLLOIDS  CORPORATION 

Port  Huron,  Michigan 

Send  me  nsore  information  on: 

- dag  Dispersion  ~  194  for  Exterior  Wall  Coating 

"dag’  Colloidal  Graphite  in  Electronics 

Nome 

Company  Nome 
Address 

City  Zone  State 


ACHESON 

COLLOIDS 

CORPORATION 

Port  Huron. 
Michigan 


4« 
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INDUSTRIAL  TEST  EQUIPMENT 


IN  WELDING  OPERATIONS  —  USE  IT  TO 


ir  check  "hard-starting"  ignitron\ 

if  observe  voltage  shapes  on  tube 
elements  in  timing  sequence  circuits 

if  check  instantaneous  regulation  on 
high  current  welder  supply  line 


if  set  "full  heat  limit  adiustment” 

if  check  relays  for  boursce  ond  high 
resistorsce  contactors 

if  check  on"  ond  of^  time  m  seam 
welders 


if  check  behavior  of  peokmg  trans¬ 
formers 

it  check  high  frequerscy  interferersce 
switch  transients  caused  by  other 
equipment 


mUSTRIAL  OSCILLOSCOPE  — For  tracing  cir* 

cuit  trouble  in  electronic-control  et]uipment,  this 
scope  is  fast,  accurate,  and  dependable.  Ideal  for 
checking  welding  machines,  high  wave  capacitor 
discharge  panels,  variable  speed  motor  ctintrols. 
Set  it  down  anywhere  — the  case  is  insulated  .  .  . 
carry  it  easily  — weighs  only  2"  pounds  .  .  .  use  it 
in  mans  wavs  — tests  both  A(!  and  IKi, 


A  Testt  make-ond-breali 
of  reloy  circuits 

★  Checks  waveforms  in 
Thyrotron  control 


it  Max.  input  voltoge  530 

★  Sensitivity  0.15  volts 
dc/inch;  0.10  volts 
rms/inch. 


mUSTRIAL  TUBE  AMALYZER-yx  hkh  tubes 

are  had.^  Don’t  guess— check  them  c^uickly,  easily 
with  this  Analyzer  that  pays  fttr  itself  in  the  cost 
»)f  tubes  yttu  would  nttrmally  scrap.  Tests  Thyra- 
trons  and  F’hanatrttns  with  ratings  up  tt»  100 
amperes  peak  current,  ('an  be  operated  by  non¬ 
technical  personnel  after  brief  instructitin.  Hacks 
up  the  (i-F  Industrial  Oscilhtscitpe  to  bttost  vour 
m.iintenani e  erticients,  cut  vour  costs. 

«  «  « 

htriMT  Mill  arc,  llicrc’v  a  (i  F  t>ltii.c  iicarhs.  t  all 
(here  lor  luriher  iiilorniation  on  (he  ecjuipment  sou  see 
here,  .^leanwhlle.  w  ri(e  us  lor  the  I  lecironic  Test 
I  equipment  <  alalog  —  il's  free!  (unerul  I  Ittlric 
Snli'iii  44l>,  I  In Intnhs  Purk,  .Sir.riMtr,  Sell  York. 


GENERAL 


ELECTRIC 
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CotKod# 


?950-- ELECTRONICS 


Timing  Marker  Intervoli 


f  T>p^  5XP 
17  000  »oltt 
7  000  »oM% 


Bait  Amplifier 

freqvencf  re  ponte  7  cpt  to  700  kc 
Se«i|ir<*if)r  0  4  rmt  volt  in  at  7  kv 

0  5  rmt  volt  in  ot  1  7  kv 
•m#  time  0  S  ft  from  10^  t© 


Trigger  Cenerotor 
frepe^^'On  ro*e 
Owfpvt  ompiitucye 
Outpuf  poio'itf 


700  to  3600  p  p  t 
50  volts  peak 
positive  or  negative 


Driven  Sweep  tonge 


lO^s't  ’o  »  S  megotyt'et 
Ot^imtvo**  -n  ot7k« 
0  70  *m«  v\>l*  n  o*  1  7  kv 
0  03  »  tiom  10*^  to  90S» 


Retwrrenf  Sweep  longe  10  cpt  to  1  50  k 


rhysKol  Specificotions 
ln<i'ro*Of  tin  t 

74  .  d  15’4  h  17\  V  62  lbs 
Tower  Supply 

19>4  d  15\  h  1?^  w  100  lbs 


silt  Ampbfier 

Tolorit|r  se*e<t>on  3  volts  peok  to  blonk 
trute  ot  normol  if*tensir* 


JitSE Y 


INC 


INSTffUMf  NT 


DIVISION 


1000 


MAIN 


AVINUi 


CLIFTON 


NEW 


ALLEN 


DUMONT 


LAtOtATOtlES 


. . .  fh«  outstanding  hontage 
of  another  great  performer 

DEFINING  THE  OSCILLOGRAPHIC 
SPECTRUM  from  10  cps.  to  1 5  megacycles 


THE  NEW  DU  MONT  TYPE  294  CATHODE-RAY  OSCILLOGRAPH 


^  Th«*  Typ*-  'ii'M  i»  <»n  v«-i.s<itile  cathcxie  iny 

OIK  ilUxititph  I  oiiibinirui  hiqh  vollaqt*  opeiation  with 
piociiM*  hi<)h  lit-qucncy  tiicuit  ij»-siqii  fXlKiKiinq  its 
qi-in'iiil  puijMiw  utility  l'>  nif*-l  th*-  sptH'idlized  n<>«*ds 
ol  hiqh  hiK'od  ttdiiSK-nl  xludy 

Stable  op<>iali>>n  >4  th<-  hiqh  qdin  wide  band  anipli 
tier  ol  the  Y  axm  over  the  entiip  trequency  tanqe  trom 
10  rjja  to  15  ineqai  yiiea  includen  the  (xuloimance  ol 
a  mqiial  delay  line  built  into  the  Y  axis  ciicuit  to  insuie 
lull  display  ol  shoit  duration  pulses  An  input  pulse 
use  time  ol  0.01  -s  will  be  leptodiiced  with  a  rise  time 
not  exceedinq  0  03  ~a 

Available  undistoitr-d  deflection  ot  both  syir.metti 
cal  sionals  and  unidiiectional  pulses  ot  eilhet  positive 


ot  iieqalive  polaiity  exceeds  the  usable  veitical  scan 
ol  the  cathcxie  lay  tube  A  built  in  high  voltage  unit 
supplies  12  kv  accelerating  potential  to  the  Du  Mont 
Type  5XP  cathode  tay  tube  rear  panel  selection  ot  a 
lower  potential  may  be  made  lot  increased  sensitivity 
and  detlection 

A  llexible  sweep  circuit  provides  continuously  vat 
table  driven  and  recurrent  sweeps  with  sweep  call 
btalion  being  provided  by  internal  timing  markets 
applied  through  the  Zaxis  amplilier 

Permanent  records  ot  phenomena  studied  with  the 
Type  294  may  be  made  with  either  the  Du  Mont  Type 
271  A  or  314  A  Oscillograph  record  Camera 


1 


1  SUB-MINIATURE  ‘‘6UIDE0  MISSILES "  FILTERS 

I- or  H^uril>  delaiU  of  thin  d«%ek»pmfnt  in 

miniaturizalMMi  mil'll  he  omitted.  It  ran  he  told,  hovi  • 
e\er,  that  ail  m\  rhanneU  are  contained  in  a  total 
%olume  of  IX  ruhk  inrhe<»  or  .1  ruhk  inrhe**  per 
channel. 

2  TONE  CHANNEL  FILTERS 

\vailahlr  ftn  either  till  or  .'>10  rvcle^t  'Sparine  between 
rhanneN.  Thene  hltem  ha»e  received  Hide  accep¬ 
tance  and  aie  e\tiemel>  popular  amtmir  manufac- 
tuiei%  of  caiiiei  teleciaph  e<|uipmenl.  In  additum 
lo  the  manv  ^^tandaid  t>pe'>  of  tone  tillei«i  ne  aie 
^uppKina.  special  characteristic^  can  ieadil\  he  in- 
coiporated  into  designs  to  suit  >mir  appIkalHHi 


WRITE  FOR  TECHNICAL 
INFORMATION 


flu/uteU  &  QomfUi4Uf, 

YONKERS  2.  NEW  YORK 


CRYSTAL  ELEMENT  CHANNEL  RLTERS 

Thr«f  e\trrniel>  «harp  »id«  hand  filtrra  «mplo>inf 
rr)alalH  and  toroidal  roila,  «rrc  lo  romparl  that  they 
Mrre  ouhatitutfd  in  Air  I'orrr  n|uipn«ml  for  ordinary 
I.K.  Iranaformrrx.  Kmull  «ai  trrmrndoua  improto- 
mtnl  in  arlorlitily  and  iiiKnal  lo  noiac  ratio.  'Ve 
drritrd  xrrat  aatiafarlion  from  Ihia  arhictement. 

TELEMETERHM  FILTERS 

\mon(  lh«  rarlioxt  lo  hr  rmployrd  in  the  improved 
Irkmrterinii  ayalrm  non  in  (rnrral  nar.  I’artiralar 
altmlion  haa  hrrn  paid  lo  linrarily  of  phaar  shift 
and  (ood  Iranairnl  nupprraaion  aa  »rll  aa  hi(h  inter- 
rhannel  attenuation  in  order  lo  eliminate  diatortion 
in  Irlemelrrinit  rrrrplion. 


ALL  INQUIRIES  WILL  BE 
PROMPTLY  HANDLED 


Exclusive  Momiiocturers  of  Comiminkotions  Network  Components 
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Three  types  .  .  . 
one  no  larger  than 
a  match  box 


TYPE  3 


M.ixiiiiiiiii  i-onliK't  pri-o- 

Mirv.  ii\  :  .iikI  iiiiii- 

iniiiiii  lr.iii>it  Iiiih-.  nri^lii.illv 


TYPE  4  1 

TYPE  5 

roiil.ii'l  nioliiiin  j 

Miiii.itiiri-  ri'l.iy  of  |llll■lll)ln•‘• 

.111)1  •)'ii>ili\  il\ .  Hri::!-  1 

ii.il  |ii'rfiiriii.iiii-f  ill  |irii|iiirliiin 

ii.illx  i|)'>i):iifil  ,»•  ;i  |)'lt'|iliiiiii‘  j 

III  !•i/.l'  ;iiiil  v\i-i):lit.  I’riin.irilv 

iiii|iiil>iMu  r>'l.i\  1)1-)'  ili.illiii}:  1 

i|i'\ rlii|ii'il  liir  iiiilil.irv  .mil 

ii|>  III  liHi  iiiili-..  .111)1  \.i  ili.il-  ' 

.liriT.ifl  ll•■l••.  lull  i«  |irii\  iiliii): 

liii;:  nil  Iriiiik  I'lri  iiit'i,  it  li.i«  i 

aii'wi  r*  III  |iriilili'iii-  in  iii.iiiv 

•il-ii  lii'i  ii  ll•)•l|  III  .iiiiliii-rri'-  ‘ 

iilliiT  III  li|«.  I{iii;::i  il  lll•-i;;ll  of 

i|iii'iii'\  ti'li'-|iriiili'i  •\«liiii». 

i’\r)'|it iiiii.il  lln  riiiii  'l.iliililv. 

I'll'  XNii  .i\ .iil.ilili'  ill  il.|i.il.t. 

1  linn  ii'iiiii'  III  ri'l.is  |irii|ii'r 

M  r-iiiii.  Milli  •I'H -'X  iii'liriiiii/,- 

•  .iini'  .1-  -.if  I'l  \ -ni.iti'li  liiiv. 

iii^  i  iiiil.ii  N.  \\  I'i^lil.  1  l.<{  11/. 

j  \\  i'i;:lil.  I.i'l  II/. 

Writ*  lor  CLARE  ■ullotint  110-1 11-1 13  for  romplot*  doloilt 


A  POLARIZED  RELAY 
Far  in  Advance  of^the  Fic^ld! 


C.  P.  CLARE  &  CO./  secures  U.  S.  rights  to  bring  you 
the  English-made  CARPENTER  POLARIZED  RELAY 


Til  i>f  ;i  for  u  |iolar- 

i/)-tl  n'la%  ('a|ialil<- of  ri-|o-aliii^  uitli  liiL:li  arrnrat'i 
foi-lili-  .ijiiial  of  \ar\iii::  lino'  iloralioii  ami 

of  niaiiitaiiiiii^  llii-  altililN  for  loii):  |H'rio<lf>  miiIi- 
oiil  attcnlioii.  (  .  I’.  1  I,  \ K f.  \  1 '( 1.  M  l  out  to  ilci^ii 
hill'll  a  ri'lav,  to  tia\i‘  tin'  following:  t'liarai'li’rihlit'ii: 

•  Ilia'll  i:y 

•  I.OM 

•  Short  Iraiihit  lime 

•  <'oiii|ilele  aliM'iiee  of  ronlnrt  relMtunil 

•  KaiM'  of  ailjiihliiieiil 

•  Loiif:  o|M'ralioiial  life  iM'Ineen  ailjiiHt- 
iiieiilh 

•  Hit'll  etmtiiel  |ire<.>>iire 

•  AliM'iii-e  of  |ii\ol>i.  Mitli  their  almoul  in- 
e\  ilahle  nhake  anil  liahilily  to  >«eur  or 
hiiiil 

•  liiiniiinily  from  the  efTeelii  of  merhuii- 
ii-al  I  ihratioii 

•  AliM'iii-e  of  iiohiliimal  error 

•  Immunity  from  the  effei'ln  of  external 
lieliN 

0  Sliorliieho  of  o|ieralint:  lime  —  im|ior- 
lant  for  noiiie  a|i|ilif'alionii. 


A  rompri'hi'ii.ive  MirM-y  of  availahle  rrhiyn,  niaile 
an  a  |iri-hiili-  to  lliih  ll•■hi):n  |iroji‘i'l.  iIIm'Iom'iI  th.it 
the  CAIH'KMKH  roi.\|{|/KI1  |{KI.A^,  iii.niii- 
fai'liiri'il  hy  I elt‘|ilioni'  Maniifarliiriiit:  <a>.  I.til., 
of  l.oiiilon,  Knt'laiiil,  ronfoniih  i-Iom'I>  to  tin-  iilral 
anil  !iiir|*aM>eii  all  |iri-v ioiihly  exihliii)'  |>olarii:i'il 
relavn. 


'I'lial  thin  hiipi-rior  relay  iiiit:hl  1m>  maile  inimeili- 
ately  availahle  to  it.  i-iihtoiiii-rii,  ( !.  I*.  (  I.AIfK  & 
(!().  ha\e  paiil  a  lii;:h  I'oiiiplimeiil  to  another  relay 
iiiaiiiifai'liirer:  they  ha\e  arraiitteil  to  In-  e\elii.i\e 
•  li-lrihiilor  of  the  CAlirKMI-.H  I’Ol.AIUZKI) 
KKI.A^  in  the  I’nileil  .'*lalen. 


Some  of  the  reiiiarkahle  feature*  of  the  < '  \  l{  l’K\- 
TKK  |•(H.\|{|/^,I)  l{KI.\>  uhiih  make  i ..  I*. 
(il.AIIK  &  <  n.  proiiil  to  «poii>or  it  are  ileM'riheil 
on  llii'M'  pai:eh.  More  eompleie  iiiform.ilioii  i«  im- 
meilialeU  .ixailahle  from  t  I.MIK  halei-  ent:iiieer)i 
loealeil  in  priiieip.il  eilieh.  Look  ill  your  elah"ilieil 
telephone  ilireelory  ...  or  write:  (!.  I*.  (  I.AIIK  & 
( !0..  ITI'1\\e«l  ‘“iiiiiiy  «iile  AM-niie,  ( '.liiea<:o  .’hi.  III. 


mr  rmruit  ae  nrmm  m  miav 


. .  First  in  the 


Industrial  Field  1 


KOLLSMnN  INSTRUMENT  DIVISION 


SQUARE  D  COMPBNY 
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Kollsman  Motor-Driven 
Induction  Generators 

Motor  choroctorittict:  M.iximum  torque 
at  stall -smooih-runninK  (will  not 
Mfl"),  fast- res crsinjt  —  opcrati'  from 
J-phasc  souric.  or  from  single  phase 
source  with  phase-shifting  condenser 

Gonorolor  choroctoristics:  I.ow  residual 
voltage —output  residual  voltage  ratio 
of  100:1  in  sonic  iikkIc-Is  residual 
voltage  "spread  as  low  as  2  millivolts 
-available  with  built-in  voltage  tem- 
pc-rature  coni|sctisatmg  network  —  con¬ 
stant  frequency  output  -  amplitude 
directly  proivirtional  to  sih-c\1 

Unit  chorocterittics.  both  rotors 
nvmntesl  on  same  shaft,  assuring  p>_isi- 
tive  alignment  —  geared  molcls.  wnth 
ratios  Ktwten  "i  1  and  '^,000  1,  de- 
signesl  to  safeK  transmit  a  maximum 
torque  of  2'i  or  in  backlash  held  to 


for  a  nigner 
order  of  PRECISION 
Iff  control 

‘Tile  i liar.it teristics  nf  Kollsin.m  ininiariire  Motor  Driven  Iniluc* 
tion  t  icnerators  suggest  many  remote  intlication  and  contrtil 
applit  ations  These  light,  space  saving  units  precision 
engincx-red  tor  extreme  sensitivity  combine  motvirs  of  high 
tori|ue/ inertia  ratio  with  generators  offering  htu'jr  1 1. 

ipii./  ratios  over  a  wide  range. 

lliese  Motor  Driven  liuliution  (icnerators  are  represent.itive 
tif  a  complete  line  of  small  Kollsman  sixxial  purptise  motors. 
It  those  available  do  not  meet  the  rcxiuirements  of  your  particular 
instrumentatKin  or  control  problem,  Kollsman  laUiratories  are 
staflisl  aiul  tx|uip|xxl  to  develop  a  unit  to  vt>ur  spcvihcations  I'or 
further  information  write  Kollsman  Instrumtnt  Division. 
Spiare  D  (ompanv,  KO-M  fsth  Avenue,  1  Imhurst.  N 


y 


. .  D  wm 

ELECTRIC 


SEND  EOR  THE  NEW.  COMPLETE  G-E  GERMANIUM  DIODE  HANDBOOK - 
poclitd  witK  w««fwl  ifilormotion  for  •l•cfron«c•  onginovr  ond  d^tifotr' 

Gonorai  Electric  Company.  Section  440 
Electronics  Park,  Syracuse.  New  York 

Please  send  me  .  copies.of.the  new  G  E  Germanium  Diude  Handt>ook  at 
$1  25  per  copy  postpaid 

Bill  me  n  Check  or  M  O  enclosed 


GENERAL  ^  ELECTRIC 


save 

reduce  lieot 
•  •  •  dKmimite  feedbock 


IF  YOU  MAKE- 

TV  Receivers 
AM-FM  Receivers 
AM-FM-TV  Transmitters 
Studio  Equipment 
Computers 

Measuring  Equipment 
Electronic  Controls 
UHF  Equipment 
Counters 
Radar 

Communication  Relays 
Carrier  Current  Equipment 
Nucleonics  Devices 


nicnomc  miPUEiiT  MAHUFACwms- 


'  - - 

$0  \  "tffdef  roi/  vesiQm, 

^  T  J  l€T  us  HELP  YOU  WORK  OUT 
^  BETTER  WAtr 

‘  / 

mimme  sm,a 

^  corns  of  f.  I 


-  --nrfv 

^  corps  of  Ct-I 

.'•'urcrtuaprobJcns.  Strait  J  M 

‘•“es  these  „,en  arc  -n  „,a 

'n<,u.rc  ,tth  7.  "a"’ 

"nie:  Gr»tra/  /.Ua,u  (  ,  ' 

.Wo  Hiitronia  f\i. 


IN  MANY  circuit  applicatiDiis.  ycriiunium  tIitKics 
offer  achanta^o  oxer  \acuuin  tubes  in  si/e, 
weij;ht,  heat  reductitm,  and  feedback  ctmtrol.  The 
important  factor  of  ct>st,  ttM>,  is  worth  \t>ur  atten¬ 
tion,  for  diode  prices  are  dropping  steadily  as 
nunufacturing  technic|ues  imprtixe  and  new  diode 
uses  are  developed. 

Cieneral  Electric's  complete  line  intiudes  four 
types  of  general  purpose  di»>des.  two  new  teles  ision 
units  of  low  shunt  capacity,  one  I 'HE  t\|H-,  and 
the  efficient  new  (i-E  Quatl  for  ease  »>f  replacement. 
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HMe 

DISCAPS 

Excttd  Guoranteed  Minimum 
Capacity  at  8S°€ 

Capacity  change  befween  room 
temperature  and  65 'c,  -I- 18%  —  0% 


Miiri'  ili.iii  nl  iiittiisivi  iii^iiu'criii^  rcscarih  aiul  ihrct; 

)cjr%  *>t  MiiicNNltil  DitniiK Ti. i.tl  prodiiiiKin  arc  tK-hiiiii  this 
Matuling  KM(  .11  liii 

It  Series  DIM  Al’S  ssirc  de\elin>cii  lo  iiiaiiilaiii  eapaeily 
iniiili  nearer  iniii.il  values  (liaii  herelotiirc  |m>ssiIiIc.  I  Ins  aeeeini- 
plishinein,  in  small  si/e  etnulensers  that  have  real  praecicahilily,  rc- 
»tilis  in  a  ileeiilevlly  mure  elleeiive  by  pass  al  (he  liiglier  Ireejiicntics 
Cnentinleretl  in  I  \  aiul  I  M  a]vplieati(>ns.  Iteeausc  KM(!  preKluecs 
tile  eiimplelt  eoiuUnser,  even  (u  the  prueessiny;  eit  the  ilieleetne 
t  le  me  nt  Use  It,  il  is  piissible  l<i  esereise  (be  tinest  epialily  eolltrni 
lliriuiy;b  e  ve  ry  pli.ise  nt  maniitaeluriny;. 


RMC  DISCAP  TYPE  B  BY-PASS 

SERIES 

1 

- 1 

”  IMItiai  VAIUI 

r 

■■■'I 

I 

1  aO°e  30*  40*  50*  60*  70*  80*  85® 

1  CAfACITT 

CHANOI 

Vt.  TIMAIAATUII 

3X.OOS 


o 


W 

ax.oois 
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i 

ax.oor 


yr 

.01 


*/4 

.001 


VSi' 

.001  s 
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The  Newest  Development  in 
Ceramic  By-Pass  Condensers 

TvjH'  It  Senes  l)lst  Al's  .ire  ilie  smallesi  e|i 
Ceramivs  available  KMNI  mint  aiul  ISIMI  mini. 
Dls(  .\l's  ,ire  aetuallv  less  than  nne  halt  ibc 
tl/e  nt  enm|H'lilive  eniuleilse'rs 

lliiprnveil  prneessesnt  vlieleeirie  elemeni 
iliipre y;nai inn  aiul  ntiier  easiny;  insulalinn 
are  eseliisivt  vviili  l>|s(  Al’S  I  lieir  low 
sell  iiuluetaiue,  Invv  pnvver  taetnr  aiul 
mnislure  im|H  rv  mils  e  li.irav  ler  isl  les  plaee 
ibem  in  a  elass  .ilniie  Apprnval  bv  le.ul 
inn  makers  nt  I  \  sets  aiui  luners  as  well 
as  mamil.u  lure  rs  nt  s|H-e  lali/eil  binh 
Irevpieiuy  eipiipmeni  is  priHil  eit  ibeir 
su|H  rinrily . 


SIND  FOR  SAMPLES  AND  TECHNICAL  DATA 


O 


I 


'/a' 

.003 


Q 


J  J 


ACTUAL  SIZE 


TWICE  TESTED  FOR  BREAKDOWN! 

I  very  DISC.'AP  (aiiulcnscr  is  chce'kcel  twice 
in  priHiuciion  to  eliminate  the  possibility 
nt  tailure  in  service.  All  l)IS('APS  are  rateil 
at  (.(H)  \  D.(,.  aiul  tested  at  12(10  V.D.C. 
'N’es,  DISCi.APS  are  delinitely  lx-tter...they 
will  save  you  money,  t(H>! 


DISCAP 

CIRAMIC 

CONOINSIRS 


RADIO  MATERIALS  CORPORATION 

GENERAL  OFFICE:  1708  Belmont  Ave.,  Chicago  13,  III. 


FACTORIIS  AT  CMICAOO,  ILt^  ANO  ATTIC^ 
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SPECIFICATIONS 

OUTPUT  VOlTACiS 

DC  High  voitog*  0-500  volts  (without 
switching)  ?00  mo.  moaimum  load. 

DC  Bioi  vo/tog*  0*150  volts,  5  mo.  moB> 
mum  load 

AC.  Unrogulofod  6  3  volts  at  10  omps 
moiimum  lood 
REGULATION 

H  V  Setter  than  V|%  from  no  lood  to  full 
load,  30  to  500  volts,  or  for  Ime  voltage, 
105  to  1  25  volts 

6<os  Setter  thon  I  %  from  no  lood  to  full 
lood  at  moiimum  output  voltoge  Regu 
lotion  ot  ony  other  voltoge  depends  on 
setting  of  voltoge  control  Internal  >m 
pedonce  moy  be  os  high  os  35.000  ohms 

METERS 

Current  Meter  0  200  mo  (High  voltoge 
only  ) 

Voltmeter  2  ranges  —  0  500  ond  0  150 
volts  Meter  ronge  moy  be  switched  to 
focilitote  reading  of  high  voltage  out 
put  0  150  volt  ronge  moy  be  switched 
to  reod  bias  output  voltage 
HUM  less  than  8  mv 
TERMINALS 

Either  positive  or  negative  high  voltoge 
term>nol  may  be  grounded  Positive  ter¬ 
minal  of  bios  supply  IS  permonentty 
connected  to  negative  high  voltage  ter- 
minol 

INRUT  ROWER 

Approaimotely  400  wotts  maaimum  ot 
105  125  volts.  S0'60  cycles 
OVERLOAD  RROTECTION 

Load  and  line  seporately  fused.  Fuses 
ovoiloble  on  front  ponel. 

MOUNTING 

Reloy  Rock  Ponel  Finish,  -hp  grey  De 
tochoble  end  pieces  with  hinged  hon 
dies  for  table  use.  55  00  per  pair. 

SIZE  IG'/i  a  19  .13  deep  WcghtbOlbs 
Shipp. ng  Mvight  85  lbs 
PRICE  5250  00  t  o  b  Polo  Alto.  California 

Data  Sub/ecf  to  Chonge  Without  Notice 


-  Continuously  vorioblo  plot* 
ond  bios  voltogos. 

High  stability, 

'Ax  rogulotion. 


Genorol  purposo  oc  filomont 
voltogo. 

^  Soporoto  voltogo  and 
curront  motors. 


Fur  Ul>»)rat»)n',  priuiuition  work  or  the  lustrunu-iit's  ease  ol  operation 
industrial  use.  the  new  -/>/>■  Model  and  ahilin  to  meet  many  difiercr* 
'12A  IS  one  oF  the  most  eeonomi-  power  reiiuirements  sases  saluahl* 
sal,  tonvenicnt  and  broadly  usetul  enyjmeermg  time 
power  supplies  you  can  buy  It  pro  conservative  rating 

sides  continuously  variable  re^u  1  he  design  of  If  .Model  2A  is 
lated  plate  and  bias  direct  current.  ,hat  tubes  operate  well  below 

as  well  as  a  10  ampere,  6.  S  volt  manufacturer  s  rating,  even  uiulct 
alternating  current  for  filament  londitions  of  low  output  voltagO 
suppb  It  IS  a  particularly  useful  anJ  high  current.  Transformers  art 
power  source  tor  small  transmitters,  consersatively  rated  and  only  oil- 
constant  frequency  oscillators,  tern  filled  condensers  are  employed  to 
porary  set  ups  or  breadboard  '  lay-  insure  long,  trouble-free  service  e\ea 
outs.  In  nearly  every  application,  under  extreme  operating  conditions. 

f  ar  detath  ami  tirmoHstratioH,  \€t  your  imal  llru  /rtt  Paikard 
rrprrsrutatite  or  urt/e  titrnt  to  thr  faitoty. 

HEWLETT-PACKARD  COMPANY 

3057A  Rog*  Mill  Rood  •  Rolo  Alfo,  Colifornio 
Ixport:  FRAZAR  &  HANSEN,  ltd,  301  Clay  Street,  San  Froncitco, 
sot*  Cold,  USA  OfFtcatt  N*w  York,  N  Y  and  Lot  Angnlot,  California 


instruments 

AN»  ACCUtACV 

□ 

Artonuofori  -h^  RRODUCTS  Audio  Sigool  Gonorofori 

(locffonit  Tochomotort  VHF  and  UHf  Stgnot  Gonocatori  Vacuum  Tub*  Voftmoton 

Microwovo  Row«r  Mofon  Voltogo  Dividon,  Mu/tip/iort  ond  Shunfi  Froquoncy  Standard! 
Tunobl#  Bofomofor  Mownts  floctronic  Froqwoncy  Mof*ri  'quofo  Wav#  Gonorotori 

Slotfod  Imoi  FM  ond  TV  Broodcoit  Mon«tors  Wovo  Anolyiori 

Stonding  Wavo  Indicotori  I  Rogulotod  Rowor  Suppliot  Ontoftion  Ano/yson 

Low  Rolf  Fiftors  I  Audio  Froquoncy  Otcd/otori  |  Amphtiort 
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'  ■*  V  i 


ACTUM 

«JBt  - 


you  CAN  BE  SURE..  IF  nil 

\\L‘slini>li()usc 


^  Shipments  in  10  days! 

\\  c  can  meet  practically  every  electrical  measuring  re¬ 
quirement  10  tlays  fnim  receipt  iil  iinler  at  the  factory. 

Meets  ASA  standards! 

t  he  most  exacting  specifications  fur  instrument  manu¬ 
facture  ever  devised. 


THIS  New  PORTABLE  IS  ONLY  ONE  EXAMPLE 
OF  HOW  YOU  CAN  MEET  ALL  ELECTRICAL 
MEASURING  REQUIREMENTS  .  .  .  PORTABLE  .  .  . 
SWITCHBOARD  . .  .  PANEL. 


Heroes  Why. . . 

^  The  most  complete  line 

in  the  industry!  Supply  your  instrument  needs  from  one 
source. 


The  First 


LOW-COST  PORTABLE 
of  its  kind! 

'k  Magneticcrily  shielded... 

may  be  used  anywhere — guarded  against  errors  due  to  proximity  of  other 
instruments,  high  current  busses,  magnetic  Aeids  or  magnetic  materials. 

'k  Convenient  pocket-size... 

small  and  compact— w  ithout  sacrifice  of  performance— completely  insulated 
for  safe  use. 

'k  Complete  variety  of  ratings... 

in  a-c,  d-c  and  rectifier  types  for  the  full  range  of  current  and  voltage 
measurements. 

Vi'es(tn^h(>use  has  (his  great,  new,  portable  instrument  line  ready  for  you  now  .  .  .  the 
first  instruments  in  the  low-priced  field  (hat  are  specifically  designed  and  manufactured 
to  proside  all  ot  these  features.  Phone,  w  rite  or  w  ire  your  nearest  ^X'estinghouse 
representatise.  tie  will  hast-  an  experienced  instrument  specialist  help  you  plan  your 
needs,  whether  they  be  portable,  panel  or  switchboard  instruments.  Write  for  (;.S.  4 
lot).  ^X'estinghouse  lilectric  (a>rporati»)n,  95  Orange  Street,  Newark,  .New  Jersey. 


Wistin^hou.sc  fi>ryocir/’nsfn/m&)f‘<fo//3r/ 


1- 


I 


BUSINESS  BRIEFS 


PYRAMID 

Humidi-Sear’ 


(TUBULAR  PAPER  CAPACITOR) 


Outff  tubf 

top«evtnt 
moi^lMTf  ib%orpti«n 

light  Owtff  CMt 

of  high  temp  mji 
p«9«><}C% 

doub't  {KotectioA 

(Kheng 
p(Mlt<  sealed 
agei^tt  moitturt 

leads  a^'ctHMed 
secwftty  to  Mild  *■ 
plastic  eod 


lype  l)TOC  Hvmidi 

Seoi  CQpOCttOri  oi« 
spectoliy  d«ii90ed  tor 
15  C  operolton 
in  fh«  moit  humid  at 
mo«ph«r*»  ond  witl  m««t 
tho  present  doy 

dvmondi  ot  endwionc*  in 
t#le«i»ion  Owto 

rodtpt  •!< 


WIITI  fOI  (OMPltTI  LITIRATUtl 

■itfttMlitKtt  tt4  OlltllkutCIS 
ItatatkMl  tlM  U  S  A  m<  ChMj 

A  PYRAMID 

PYRAMID  ELECTRIC  COMPANY 

ISS  Oxford  Strtot 
Potorion.  N  J.,  USA 

llllOtAMS  WUX  N  J 

CAMI  AOMISI  OyramiOwM 


By  W.  W  MacDONALD 


Culifornians  ar»‘  alway-«  <ipli- 
niistic-  alMMit  the  future  of  their 
Stati'.  anil  apparently  it  iloes  not 
take  lon>f  for  a  newi'omtT  to 
aciiuire  the  hahit. 

I'leilo  Itrunetti.  who  uiPil  re¬ 
cently  wai  with  the  National 
itureau  of  Sfanilanl.'  hut  i'  no« 
with  Stanforil  Kenearch  Inilitute. 
■‘aul  in  a  recent  speech  that  be¬ 
cause  western  iiiilustry  <loe-i  no* 
have  to  worry  too  much  about 
arnortuintr  insestments  nuole  lony* 
atro  it  IS  likely  to  adopt  automatic 
control  eijuipment  more  rapidly 
than  industry  in  other  sections  of 
t he  country. 

He  also  said  that  the  we't  i-< 
just  bev'inniriK  to  realize  its  elec- 
Ironic.s  production  potential,  and 
that  it  will  not  be  lonif  before  it 
will  In-  manufacturinK  most  of  its 
own  component  [larts 

Keceiv  inK-T>  pe  TiiIh‘  failures 
accounted  for  .‘IS..")  percent  of  the 
unscheduled  eipiipment  remocals 
by  I’iedmont  Airlines  in  I'.M'.'. 
Supervisor  of  Kadio  Maintenance 
W  1».  Kolliik  sees  some  liopc  of 
improvement,  however,  as  the  tv  pc 
riii.'il  tube  a|)pears  to  have  a  fijrure 
of  merit  of  1,2<I0  compared  to  the 
.'(O-hour  life  expectancy  of  the 
oriy’inal  commercial  bAKo  after 
w  Inch  it  w  as  modelled 

l.arue  T’uIh'h  of  the  transmittinir 
and  industrial  type  have  had  their 
lives  extended  ipiite  materially. 
|iarticularlv  since  the  war.  W'c 
'aw  one  till*  other  day  that  has 
been  lipK’iacleil  by  the  manufac¬ 
turer  from  l.ooii  to  7.000  hours  in 
the  last  five  vears 

Speakini:  Of  Industrial  rubes, 
the  trend  seems  to  b<>  toward  metal 
and  ceramics  There  are  three 
re.isoiis:  It  better  heat  dissipa¬ 

tion.  i2)  lower  costs  and  more 
rutfized  ajipearance. 

The  .Xmaleur  Market  has  bei-n  a 
disaitpointment  to  many  com- 
jiotient  itart  manufacturers  so  f.ir 
till'  vi'ar.  I'ossilde  explan. it  ions 
iiii'lude  tvi.  the  continued  availa 
bility  of  surplus  jrear  ami  a  yrovv- 


iny’  tendency  to  buy  manufactured 
eipiipment  rather  than  to  build. 
.\nv  other  reasons  occur  to  you? 


Kadio-I’hono-Tele  I’riMiuction  in 
Ittdtt  b\  UM.\  members  was  as 
follows : 


1  V  I’l 


I  il4r  ,11.1.1  fi.>  'SI  l.,tiii,.- 

|iri'  r  ff* 

1  aM<‘  "Nfr  II.’  ‘df 


Vimber 

1  .LY-Jj.AfW 


j.rH.i 

Wl 

\  M  EM 
I  M  trirlvMltlt.- 

1  ,.fi*  rr(«*tA 


l.'i  77  I 
4  ».l  4Vj.sh;j 

3! 


V  M 

\  M  I  M 

1  .1  E*f.  >1 - 

\  M 

\M  I  M 

»  . »«..!.  *1 1- 
K  M 

\  M  E  \I 

Itkif.  rs 
I  >40 

\ 

i  «*fi- » i^ti  >it 

I  Ablt-  M  Ait*!* 

Wirfi.o.t 

Ul  k  M  -k-U 
Uitt.  Hi  ho 

t  Of  i  ..tXi.i.  M. 

E  i*rv^»»»  of  E 
VN  ilh  i(.4*lt'>. 

U.k  hi  iMo.iii- 

)*tll>tll> 

fk-h  •  kf  . . . 


ot  4  2Hf'i 

•  li  It  >71 

\  M  i:>3.Il»E 

01  1.J41 

M  7J2 
:i  thl  ttkO  27u 

n  '*7  i.i7*..o.>i 

.,i  .v»  <Ri.i 

v»  *  -rM  .Vkt 


14  1  .44J  i.<l 


7  HI  7*.r», 


\  73  I7‘..IJI 
I  7'» 


i<  •  1  \I 


ItM  0<>  lO.i.VJ.CTM 


Production  of  radios,  phonoyiraphs 
and  television  sets  by  months  was: 


E*  I  rutkfv 
M.4r.  h 
\i.r’a 
NUv 
J  IIK*  . 

J.iy 

\  >it 

r 

*  K.*t«»l>*T 
Nok«*Jut*  r 

1  V'S'XMll'A  t 


7 

7  r» 

«v  V. 

ti  *«i 
4  .il 

h  tk.'> 

7 

HI  ’j.i 
13  .Kl 
lO  IH 


Popocatepetl  ('rash  of  a  Mexican 
airliner  last  Septemlier  kicked  up 
siitlicient  fuss  in  the  country  to 
cause  its  Cony'ress  to  recommend 
immediate  modernization  of  navi- 
y*. It  ion  eipiipment  and  systems. 
Funds  for  the  job  will  probably  be 
voted  at  the  present  session,  and 
much  of  the  money  will  ym  for 
electronic  apparatus. 


An  Knlerprisini;  .Manufacturer 
in  Ked  Hank.  N.  .1.  is  offering  elee- 
Ti'iinic  env'in  i'i'i  cravats  that  are 
''vmlinlic  ycr  c. Ill 'crv  alive."  ^  on 
1  .III  lulV  .111  "clci  1  I  dll  !  11  I.C  Ilf"  III 

.1  "i .idio-circiiit  tie"  in  tilue  and 
red.  brown  and 
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SHOCK  -  VIBRATION  NEWS 


•  UilNlJS  ItllFS  (c««hiiii.<l^ 

blue  and  jrray  or  brown  on  tan 
rayon  trabardine. 

Here’a  just  the  thinjr  for  the 
teehniral  Heau  Hrumniel. 


SYSTEMS 


Tele\ixion  Picture-Tube  sales 
i  by  HMA  members  to  equipment 
manufacturers  totalled  3,:ti»r>.r,7:? 
valueil  at  $;t2.4o2.r)20  in  1949. 

More  than  43  percent  of  these 
tul)es  ranyed  from  12  to  13.9 
inches  in  diameter,  tho.se  from  9  to 
11. ft  inches  represented  34  percent, 
those  over  14  inches  Hi  percent. 
The  n-main<ler  were  under  8.9 
I  inches. 


BARRYMOUNTS 


FOR  ASSURED  CONTROL  of  SHOCK  and  VIBRATION 

Powerful  end  tentifive,  compact  and  light-weight,  thit  new  RCA  family 
of  aircraft  radio  equipment  it  built  to  meet  the  communications  and 
navigation  needi  of  airline,  feeder  line,  and  eiecutive  aircraft,  buth  flyert, 
and  sportsman  pilots. 

For  Qssurod  protection  ogoinst  shock  and  vibration 
in  the  roughest  types  of  flying  operations,  RCA  pro¬ 
vides  individual  mounting  with  BARRYMOUNTS. 

With  the  AVR.2I  Automatic  Direction  Finder,  for  eiample.  Type  M-II2 
BARRYMOUNTS  perform  satisfactorily  when  the  unit  is  subjected  to 
lOG  vibration  in  any  of  three  directions,  without  resonance  above  13 
cycles. 

BARRY  aircraft  mounting  bases  arc  also  ovoiloblo 
for  rack  installation  ...  in  standard  dimensions  to 
government  specifications  ...  or  to  exact  customer  s 
specifications. 


j  Itrveis  inK-Tulx-  Sales  by  KM.-\ 
members  totalled  I!>8.7.'>3.2tt.'>  in 
194!>.  .7,9  million  under  the  previ¬ 
ous  year.  Sales  to  oriKinal  eipiip- 
ment  makers  were  up  more  than  a 
million,  jfovernment  purchases 
nearly  doubled  those  of  1949  and 
j  export.s  .showed  only  a  sliyht  de- 
I  dine,  but  replacement  sale.s  fell 
1  off  sharjdy. 


l.anKuaKe  of  electronics  is  ditfi- 
cult  eiiouyh  to  keep  up  with.  And 
j  now  comes  the  laiiKUaKe  of  the 
I  puided-missile  field.  Selected,  for 
one  reason  or  another,  from  a 
!  plo.ssary  of  752  terms  defined  by 
!  the  Department  of  Defense  are  the 
:  followiriK: 


HA HULK 

ANC, 

lirtAM  JITTKIt 
ItKAM  JCIHKII 
ItUK.NNSOllI.ISS 
III'KIII.K 
<ANAUr> 

fAS.SWJllAI.MAN  XIMtKOIl 

•  ■Hl'FFl.Ni  i 

I'lTHKIl 

K'l.KVH.NS 

I'NTHAI.I  V 

KNTROfY 

KI.AHKKON.S 

CANTUY 

liM.NT 

HI  tti:r 

HYl’KRHOI.IC 
.MKAlH  iW 
.NUTATION 
<>5IVK 
I  HI  liOID 

1'IIAN'I>TU  MMUKR 

iiathacf; 

SToIi'mo.MKTUIi' 

I  .MHII.Ii  Al,  <  om» 


free  Catalogs  give  dimensions  and  load  ratings  of  stock  BARRY- 
MOUNTS.  Catalog  502  covers  aircraft  applications. 
Catalog  504  covers  industrial  and  general-purpose 
k^  mountings.  WRITE  TODAY  to 


BARRY 


Moia  0«ke  177  SidMy  St. 


Cambridge  Motsackvsattt 


N«.  TerS  WeUline***  OeySM 

ChxM*  SS.  Lmo  Ut  TarMte 


Honest  Injun,  sve  made  ui)  not  a 
sinyle  one. 

Speak'nu  Of  Missiles,  identifica¬ 
tion  of  .Xmerican  types  is  easy  if 
you  are  hep  to  the  cmle  system, 
and  if  you  can  yet  close  enouyh  to 
read  the  markinys  on  the  thinys 
while  still  retaininy  sour  liberty 
and  health. 

The  prefix  letter  .\  m<‘ans  ripcr- 


U 
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imental,  Y  means  under  servier  1 
te^f,  and  Z  means  ohfolfte.  Then 
comes  a  dash.  j 

In  the  next  jirmip  of  thri'e  i 
letters  the  first  designates  the  j 
laiinchinK'  point  of  the  missile,  the  j 
second  tells  where  it  is  K'dnK  and  j 
the  third,  the  letter  .M,  merely  j 
means  that  it  is  a  truided  missile. 
The  letter  A  .stands  for  air,  S  ■ 
means  xurfart .  and  U  means' 
under iratrr.  Then  another  dash. 

The  next  letter  desijrnates  the  , 
serxice  hranch  hy  which  the  mis- | 
sile  is  u.sed,  .\  for  .4i>  Force.  (1  for  : 
Arinii,  uf\d  S  for  S'avii.  Pash.  ! 

The  final  numher  and  letter  in-  ! 
dicafes  the  model.  .\  lower-case 
letter  “a"  means  first  modification.  : 
a  lower-case  "I)"’  second  mislilica- 
•  ion.  Thus  .X-r.AM-.N-lIh  would 
denote  an  experimental  under-  j 
water-to-air  truided  missile  used 
l»y  the  Navy,  model  :$  with  a 
second  modification. 


If  You  Noticed  last  month  that 
our  front  cover  looked  different  it 
was  because  of  that  color  strip 
down  the  left  side.  We  blush  to 
admit  that  we  made  up  a  beautiful 
and  expensive  set  of  plates  that 
were  perfect  in  every  respect  ex¬ 
cept  for  the  fact  that  the  picture 
had  been  turned  just  '.to  decrees 
out  of  phase! 

So  we  sawed  up  the  plates 
and  put  in  the  color  strip  to  take 
care  of  the  altered  dimensions. 
Wouldn’t  surprise  us  at  all  if  we 
received  compliments  for  the 
chanjre  of  pace  despite  the  fact 
that  it  was  the  result  of  a  near 
miss. 


! 


i 


In  February  (p  fi.'l)  we  noted 
that  a  new  book  titled  "Natural 
History”  would  be  printed  with 
ink  jfivinK  off  the  tidor  of  pine 
forests,  calleil  for  suKsrestions 
suitable  for  KbKfTROMCS. 

liosamund  Cruikshank  of  I’orts- 
mouth,  N.  H.  sujrnests  ‘Thanlnlel 
No.  5.”  Leon  .A.  Wortman  of  Fair- 
child  ItecordiiiR  sujftrest.s  the  odor 
of  meltintt  pitch  ("Nothing  makes 
an  electronic  engineer  sit  up  and 
fake  notice  faster.”)  Warren  L. 
Holmen  of  Minneapolis  thinks  we 
might  use  “the  odor  that  steals 
into  the  consciousness  a  short  time 
after  one  unknowingly  kicks  the 
soldering  iron  from  its  stand 
while  repairing  a  neighbor’s  con¬ 
sole.”  I 


IN  THIS  CASi  — 

TK«  otctMogro***  thowt  o  gradwoi  of  co*t  cv* 
roA*.  botod  oo  trgnol  oc'Ott  500 

obm  r«wttor  Tb«  firt*  dOwowo'd  >«  Cawtod 

tpiov  coofoc*  •**  growod«  toed 

and  r««no«*»  of  inpw*  mltog*  ftoni  tb* 

'Kopo  t«  cuf  vo*u'»  »n  fh»  troc*  >1  dw«  *o  bock 
•ntf  mducod  m  dt#  rotov  wrf»d>ng  by  *b«  o*^ht** 
«no*ion  TK«  n#it  ond  rmtch  to*g*r  downward  (**p 
••  rH«  'pywlt  of  opontng  co*Icmcv(*  by  dt*  iAt«rrwpt*r 
TK«  wnoU  do*  o*  •*«  tewff  ond  >nd«o**t  *b«  dolay  «n 
brookmg  tb«  k>od  CrCw*.  of**«  nbifb  *ro(o 
movot  upward  from  raoppooronc*  of  «ol*ag« 
ocrott  epon  con*ocH  Tb«  who<o  Cyc**  tbowt  o  tub- 
•tontial  op*ro*Myg  da^ov.  and  a  p*r>od  of  contact 
clOMT*  m^rb  tbprto*  tbon  fbot  m  wb«b  vol*og« 
appb«d  *a  tb«  corl 


Mine  Howsvm  — 

Although  *b*  finol  r»ijv  Cwrront  tt  idonbeo*.  0«  *• 
tbo  rokiy ,  •*  i«  obvtowt  tbot  tb«  •loctrcal  timocomtont 

>«  mweb  »br>rtof.  tb«  corront  ri»a«  fo»tar.  o*td  tba 
corytoett  clot*  toonpr  Anotb«r  wr>nhl«  bo*  baon 
•ntfoducod  m  tb«  d*oda  tbown  ocrot*  tb«  cod  H  t« 
poloriiod  »o  ot  no*  to  po«t  battaiy  Currant  but 
upon  mtorrsiption  of  tba  <»rcu«t.  it  providot  o  k>w 
impadonca  path  for  dittipation  of  tba  »torad 
onargy  in  tba  ralov.  wb«b  m  tba  otbor  com  wo* 
di*»4potad  m  on  ort  o*  fb«  mtorrjptar  cordocH  ot 
bigb  wottoga  without  vgiMtaonl  currant  How  In  tbi* 
Cota  tba  Curran*  How  i*  opprociobla  ond  br>ld»  tba 
ratoy  on  for  o  contidaroblo  longtb  of  tim# 

Not  o*dy  I*  tba  rotoy  r«ow  much  fo*tar.  but  tba 
contocH  ora  rtow  cHHad  for  o  tuna  opproaunotal/ 
aquQl  to  tbot  during  wb«b  tba  co*l  o  oryargnad 


WrH*  far  CaWt«f«« 


Tibr*  >t  o  avrdontiy  dtffcvH  to  ttoto  oporo'in^  tima  of  e  ratoy  u*d««*  CirCint  co**dibon»  ora 
pra*cy»b#d  ~  ond  tbi*  i*  no  ocodomtc  ouobHcoben.  (Tbo*a  wr«bmg  to  dupi«coto  tba 
ebovo  dnployi  wHf  rocogruia  tbo*  tba  two  rovttort  tbown  o«  t  0  magobm  tboutd  bo 
votiad  to  grva  o  da**rabia  roipt««a  mognrtvda  to  tba  two  trgryoU.  or*d  moy  m  foc*  toba 
tba  form  of  o  po*an*>o»na*af  ) 


SIGMA 


62  Csylon  Sr,  ie«t«n  21,  Mati 
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N(‘\v  liii|>i’ov(Miionts 
ill  IVlullorv  lii<liu‘liiiior* 
(or  Television  Keeeivers 


1  hiioiiiinliitf: 

ttf  lltf  iifir 

yiallnr^  Imitittttnvr : 

1 .  \  4  lOitrol  (or  -elei  hoii 

4tol  tine  (tiiMti)!  ot  4hy  trle\i«ion  or 
f  M  t  (i.irtio-l 

.*  Ki«iU  u«(4{*lrtl  tol  «  on%erlerii*r. 
I  f^>eli(-n(  ol^liilitN  eliiniiMtr**  Ir** 
<|ueii«  ^  i(nt( 

1  III  itiree  of  (oiir  •r*  tiori 


\iiv»  ihrrc  arc  iin|Hirtatil  iif*»  re-asoiii^  *»liv  tlif  Mallors  Iniliiiliinrr  shtiiiM  Ik* 
flint  (  fiiiirt*  lor  vour  I  \  rrr»-urr.  h!a»  h  onr  oner'  niorr  <  on\ ciiirnri’  to  tfu-  net 
ovMiei.  new  eei)noiii>  for  )ou,  without  aiiv  nacriliee  in  tlie  [wrlorinaiiee  ail- 
vaiit.i^ten  of  tfie  eontiniioun  tuning  prineiple  .  .  . 

/ni/ir-orer/  Intiurluner  rliininalft  "ilt'Uil  lone”  fnun  ronlinutmn 
liiiiiiiu;  etirrr*  enlirt"  71  rringe  fntni  .t  f  lit  2  H>  iiif/itiryrle*,  iiirliiil- 
inn  ^  ill  oiiU  I  retohitioiin ! 

Imprtn  fil  Intiurluner  rtirern  entire  71  t/terlriini  in  oiil»  .'I  retoln- 
lion*,  if  7  W  it  nnl  reifuireil ! 

Inifirin  rtl  Intiurluner  rati  Ite  elianiiel-in<li'\e<l  far  liiurli-liinitif; 
irilfinul  tiial  irairhitifc  .  .  .  tiill  /irtti  itlet  fine-liinitif!  tiiljiititiietill 

htitiUy,  the  Imprttretl  Intiurluner  it  arailahle  at  lair  rati  anil  trill 
itiake  iitiiHirlaiil  tariiifi*  far  yttu  in  atneniltly  anil  aliiitinieni 
aiieraliant, 

Tliat'n  \  nine  heynnil  t'xperlntiint  I 

\\  rite  for  lei  linn  al  iletail*.  ANo  jin|uire  alioul  the  nurpri'ingl y  low  eo*l  ami 
'n|MTior  |H-rlorniani'e  of  the  *ugge>ieil  Iroiil  einl  ilenign*  wliii  li  Mallory  engineers 
ll.ne  ile\elo|>eil  arouinl  the  llliluetuner. 
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CROSS 


TALK 


1  Annivt'rsarips 

XwOw  ■  ■  after  thirty 

are  easiest  to  take  if  they  are 
iKtioreii.  But  Klk*tiw)NKS  is  only 
twenty  years  old  this  issue,  so  let’s 
K'et  on  with  it. 

When  a  matrazine  turns  the 
eorner  of  another  lieeacie,  its  edi¬ 
tors  turn  their  attention  to  their 
lonKtimc  friends,  the  charter  sub- 
scril)ers.  Five  thousand  such 
friends  jrot  copies  of  the  first 
Volume,  in  Of  the.se,  our 

records  show  12:?  have  never  left 
us,  even  for  a  sinjrle  issue.  To 
the.se,  and  other  lontr-term  support¬ 
ers  of  our  etforts,  we  feel  an  ac- 
countinK  is  due.  Perhaps  the  new 
recruits  will  find  the  record  worth 
recountinjf. 

The  charter  sult.scriber  who  has 
renewed  his  subscription  rejrularly 
at  the  one-year  rate  has  paid  IlM 
for  the  issues  of  this  magazine  to 
date.  If  he  t<Mik  advantaire  of  the 
special  charter  subscriber  rate,  and 
has  since  renewed  every  three 
years,  at  the  three-year  rate,  he  y'ot 
the  service  at  the  rxk-liottom  price 
of  $f)0. 

What  diti  such  a  friend  and  sup¬ 
porter  K’et  for  his  money?  He  >rot 
a  total  of  l.'t.TOO  printed  jiajres. 
1."). 700  of  which  were  devoted  wholly 
to  editorial  material.  If  he  binils 
his  volumes,  text  and  advertising', 
he  has  a  shelf-full  •>'  feet  lony'.  The 
editorial  content  of  20  years,  re- 
duceil  to  400-[iay'’e  volumes  of 
standard  textbook  size,  fills  the 
eijuivalent  of  80  volumes  of  tech¬ 
nical  information.  These  he  ijot 


for  75  cents  each.  On  the  same 
basis,  the  advertisintr  patres  con¬ 
stitute  150  volumes — a  truly  ency¬ 
clopedic  commercial  history  of  the 
electronic  arts.  Charter  advertis¬ 
ers  are  still  with  us,  tcx).  Of  the  74 
charter  advertisers  still  in  business, 
56  appeared  in  the.se  pajzes  in  1049. 

So  much  for  (|uantity.  What 
about  the  quality?  We  feel  satisfied 
that  a  ku'hI  job  has  been  done,  but 
that’s  only  a  personal  opinion.  Sev¬ 
eral  facts  stand  out.  The  averajre 
net  paid  circulation  has  increased 
from  5,092,  in  the  six-month  period 
endinvr  December  1930,  to  30.884 
for  the  same  period  in  1949.  The 
renewal  percentajfe  (an  editor’s 
bojfey.  having  alsiut  the  same  force 
as  the  (/_  of  a  (JA(15  has  for  the 
quality-control  enifineer,  namely, 
you  keep  it  up,  or  else)  has  followed 
the  economic  fortunes  of  business, 
but  throujrh  the  20  years  it  has  con¬ 
sistently  iM'ttered  par  for  the 
course.  It  would  appear,  therefore, 
that  reader  acceptance  is  reason¬ 
ably  hiy'h. 

One  thiniz  is  certain.  The  field 
of  electronics  has  jrrown  ra[iidly. 
and  the  load  on  the  statf  has  kept 
pace.  In  1933,  it  took  only  354  edi¬ 
torial  paizes  to  cover  the  elts  tronic 
developments  of  that  depression 
year.  In  1946,  when  we  were  busy 
publishing'  the  huy'e  l)ackloy'  of 
copy  stored  durinjz  the  war,  it  t<«>k 
1,319  pay'es.  I.ast  year,  thing's 
having  settled  down  to  a  steady 
roar,  it  ttsik  1.217  pajres. 

The  staff  has  y'rown  in  propor¬ 
tion.  Initiuliv  three  men  and  a 


jrirl,  and  for  one  brief  |>erifHl  re¬ 
duced  by  sickness  to  two  men  and 
no  jfirl,  the  editorial  staff  now  com- 
pri.ses  nine  editors  and  three  attrac¬ 
tive  yountr  ladies.  The  editorial 
turnover  has  not  been  hiRh.  One 
editor  has  been  with  us  .since  the 
beRinninjr,  and  of  the  18  editors 
whose  names  have  apt>eared  on  the 
masthead  at  one  time  or  ant)ther, 
half  are  still  at  their  de.sks. 

That  is  the  factual  record.  But 
no  recital  of  facts  and  fijzures  can 
reflect  the  jzreat  .sense  of  excite¬ 
ment,  the  sense  of  participatintr  in 
a  vital  and  fa.scinatinR  profession, 
in  a  Rreat  and  burReonintr  industry, 
that  has  buoyed  up  the  staff 
throujfhout  these  twenty  years. 
•Memories  are  many:  The  private 
preview  of  a  new  art  at  »linner  in 
.Major  Armstrtintf’s  home  two  days 
before  he  presented  his  famous 
paper  on  f-m  in  1935.  HeitiR  hauled 
up  before  the  IRK  Hoard  of  Di- 
rei-tors  for  .sco<ipinR  the  I'rncenl- 
ini/H  on  the  orthicon  in  1939.  The 
Rratified  smile  on  t’laude  Shannon’s 
face  as  he  handed  us  the  corrected 
priM)fs  of  our  report  on  his  famous 
theory  of  noise  and  baml width  in 
communication.  These  memories, 
and  a  hundred  others  like  them, 
mirror  the  past. 

As  for  the  future,  our  feelings 
are  no  different.  We  have  the 
same  fe«*linR  of  excitement  that 
comes  from  dealini;  with  active 
men  in  a  vital  field,  the  same 
eay'er  anticipation  for  the  new 
developments 

to  come.  ,  ,  .  X  WOU 
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(W99t0tn  Elmcttie  photo) 


THf  I'KiN.KKSS  of  Ih<*  i'lcrt  roiiir 
art  thrniitrh  thi'  past  l«ii  ()<*<•- 
ailrs  has  licfii  of  sni  h  toatriii- 
liiili-  it  IS  liitliiulf  to  assoss  in  to.  h- 
tiiial  ti-rnis  Tho  applicat ions  in 
I'oniniiinit  at  ions,  m  mitustry,  m  ap- 
plic.l  s.  icnco  aiiil  in  nualu  im-  aro  so 
\arioas,  that  f\<'n  to  list  thoni  is  a 
forrniilahlc  task  it  is  sirnpli'r  to 
cast  I  ho  l  oMcw  in  tornis  of  tho  coni- 
nioii  .Irnorninator  of  all  ('loct ronio 
iloM- oj.monf,  the  .-hvtron  tiitu>  it- 


iiso.  amt  thf  thyra-  fvcry  five  voars  until  l!t|0.  ami  have 

incod  in  Itrj.s.  l  h»>  noarlv  doiihloii  ayrain  since  then, 

etron  and  the  d>na-  There  are  t;H;i  tyiK*s  in  the  !!!!-.< 

n\ent«‘d.  Work  was  catalog'  as  of  I'.t.Vt.  This  represents 

le  iconoscope,  hut  it  in  !•(»  years,  an  increase  of  nearly 

[Mihlicly  announced  12  times  in  the  out|iut  of  one  com- 

re  thi’  list  ended.  (lanv  alone. 

rprisin^',  therefore.  The  cumulative  record  of  tutie 
t.'  list  of  tuhes  con-  development  throiiyhout  the  .vears, 

interest  to  amateurs  in  all  countries,  is  heyond  estima- 

is<*ii  only  -11  tyjH‘s.  tion.  Hut  some  iiiea  of  the  pr^difi'r- 

ion  of  the  “itailio  ation  in  tul>e  desiyMi  can  lie  derived 

lliook”  contained  a  from  the  listing's  of  the  1*>10  “Inter- 

receivitu-  f idles.  i;»  national  Radio  Tuhe  Kiicyclopedia.” 

lies.  S  rectifiers  and  which  encomiiasses  most  of  the 

lators.  In  Itt.’h,  ac-  tidie-type  desijrnation.s.  in  nine  clas- 

I  in  the  "Rt’.V  Tulie  sifuations,  manufactured  throujrh- 

illed  a!*:  2.'i  receiv-  out  the  world.  The  total  is  10..124 

transmittinyr  typt's  tula' types!  .\n  accompan.vintj  table 

vives  the  details  of  this  prortijrious 

the  y'oiKt  old  days!  rword.  Note  that  it  contains  80  dif- 

ion  of  the  ARRI.  ferent  tyjies  of  tiinintr  indicators, 

1.180  types,  an  in-  787  cathmle-ray  tube  types,  and 

lew  tubes  for  every  1.801  receivinyr  tubes. 

10.  The  active  tubes  PriHiuction  of  tulies  has  reached 
doubled  in  number  well  into  the  billions.  Well  over 


'' hrfi  thH  nja>faziru» 
published,  in  .April  l'.t:{(i,  eleitron 
tulles  had  been  in  eMstence  for  a 
■  piarti  r  of  a  lentury.  datinj:  back  to 
the  PlemiriK  dilsie  \al\e  in  I'.m.'i.  In 
that  quarter  century  matii  of  the 
basic  tvpes  hail  m.iide  their  ai'p«“ar- 
ance:  the  triode  in  1007,  t.-troiles  in 
11*27.  and  r-f  and  power  jientosles 
in  1020  X-rav  tubes  were  in  wide 
use,  and  cathmie-ray  tulucs  were 
available,  although  not  yet  widely 
used  in  osv'illiiscoiisis  iias-tllleil  rec- 
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ELECTRON  TUBES 
1930  TO  1950 


Tlu*  hi>inr\  of  ♦‘Irrtronio  rr\oKt>  uriMiiul  tuln*s.  Two  tlerailes  liave  the  marketing 
of  o\er  lU.OUO  iNpe-.  worlilwi«le  |iroiliutioti  a|»|>roaeliiiig  five  billion  units,  and  over 

thiriN  major  advances  in  design 


three  l)illion  receivinR  tubes  have 
been  made  in  the  I'.S.A.  alone.  Re- 
ceivinK-tutx*  .sales  averaged  alauit 
50  million  annually  from  1930  to 
1935.  Since  the  war  the  rate  ha.s 
been  200  million  or  more  annually. 
Durintr  the  war  even  hiKher  fijrures 
were  reached.  One  serie.s  alone,  the 
proximity-fuze  tube.s,  achieved  a 
total  production  of  130  million. 

Technical  Advances  in  Tubes 

So  much  for  tube  types  and  pro¬ 
duction.  Of  greater  interest  to  engi¬ 
neers  are  the  technical  advances  re¬ 
vealed  in  new  electron-tube  prin¬ 
ciples. 

During  the  past  twenty  years,  no 
fewer  than  34  electron  tul)es  essen¬ 
tially  new  in  principle  have  ap¬ 
peared.  The.se  reprc.sent  no  mere 
changes  in  envelope,  basing  or 
heater  voltage;  they  are  basic  ad¬ 
vances.  First  on  the  list  is  Stuart 
Ballantine’s  variable-mu  tube.  Last 
is  the  electron  coupler,  describiMl  to 
readers  of  this  journal  only  last 
month.  Included  in  the  list  are  the 
whole  family  of  television  camera 
tul>es,  from  icono.scope  and  image 
dis.sector  to  image  orthicon ;  the 
electron  accelerators  from  cyclotron 
to  betatron  and  synchrotron;  all  the 
electron  multipliers;  the  electron 
optical  tubes,  electron  micro.scope 
and  infrared  image  converter;  all 
the  uhf  and  shf  family,  from  kly¬ 
stron  and  resnatron  to  the  cavity 
magnetron.  Included  also  are  such 
workhorses  as  the  beam-power 
tetrode. 

Along  with  these  new  ways  of 


controlling  free  electrons  to  per¬ 
form  new  tasks,  steady  progress  has 
iHCurred  in  mechanical  structure  to 
make  tuWs  more  rugged  and  reli¬ 
able,  more  efficient  in  the  u.se  of  fila¬ 
ment  and  plate  power,  more  com¬ 
prehensive  in  fre<iuency  range. 
Part  of  this  mechanical  effort  has 
led  to  changes  in  envelopes  and  bas¬ 
ing  practice.  Typical  trend  is  the 
jargon  of  the  bases:  octal,  loctal, 
noval,  magnal,  duodecal  and  dihep- 
tal.  Some  tubes  have  “gone  small" 
and  others  are  enormous,  from  the 
miniatures  and  subminiatures  on 
the  one  hand  to  the  rei’ently  an¬ 
nounced  500-kilowatt  tri(Mle  on  the 
other. 

I — The  Electron  Image 

Certain  trends  are  discernible  in 
the  roster  of  the  new  tul>e  prin¬ 
ciples  and  structures.  In  view  of 
the  present  status  of  television,  one 
of  the  most  important  of  these 
trends  is  that  based  on  the  electron 
image.  The  basic  idea  of  creating 
and  storing  a  pattern  of  electrons 
which  corresponds  point  for  point 
with  an  optical  image  goes  back  to 
the  suggestion  of  Campbell-Swin- 
ton  in  1908,  but  a  practical  embodi¬ 
ment  was  not  publicly  described 
until  1933,  when  Zworykin  gave  his 
paper  on  the  icono.scope  before  the 
IRK  at  Chicago.  Concurrently,  the 
concept  of  the  electron  image  had 
been  used  by  Farnsworth  in  the  de¬ 
velopment  of  his  image  dis.sector, 
which  he  first  described  liefore  the 
Franklin  Institute  in  1934. 

At  about  the  .same  time,  the  elec- 


Two  Decades  of  New  Tubes 

A  Chronology  ol  Hectronic 
Principin  (With  date  of  tint 
mention  in  fltctroniet) 

VARIABLE  MU,  Jon  '31.  p  472 
COLD  CATHOOE  RECTIFIER,  Nos  '31, 
p  IS2 

IGNITRON,  June  '33,  p  164 
ICONOSCOPE,  July  '33,  p  Its 
ELECTRON  MICROSCOPE,  Sept  '33, 
p  243 

SHIELD  GRID  THYRATRON,  April  '34, 
p  114 

ELECTRON  MULTIPLIER,  Aug  '34,  p  343 
IMAGE  DISSECTOR,  Oct  '34,  p  300 
CYCLOTRON,  Nor  '35.  p  421 
IMAGE  CONVERTER,  Jon  '36,  p  10 
DEFLECTION  CONTROL,  Morth  '36,  p  14 
BEAM  POWER  TETRODE,  April  '36,  p  It 
STROBOTRON,  Fei  '37.  p  12 
MOVABLE  ANODE,  Morch  '37,  p  16 
multiplier  phototube,  Morch  '31, 
p  36 

ORTHICON,  July  '39.  p  II 
KLYSTRON,  Nor  '39.  p  13 
RHEOTRON,  feb  '43,  p  23 
RADIAL  BEAM,  Auy  '44,  p  214 
ORBITAL  BEAM,  May  '45,  p  103 
T  R,  Nor  '45,  p  104 
image  orthicon,  Dec  '45,  p  330 
CAVITY  MAGNETRON,  Jon  '46,  p  136 
BETATRON,  Jon  '46,  p  156 
RESNATRON,  feb  '46,  p  92 
PHASITRON,  feb  '46,  p  204 
SKIATRON,  Oct  '46,  p  216 
HYDROGEN  THYRATRON,  July  '46,  p  96 
TRAVELING  WAVE,  Nor  '46,  p  90 
MEMORY,  Sept  '47,  p  60 
BEAM  DEFLECTION  MIXER,  May  '49, 
p  76 

POLYCATHODE  GLOW,  Nor  '49,  p  92 
GATED  BEAM,  feb  'SO.  p  62 
ELECTRON  COUPLER,  Morch  SO.  p  tO 
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tr»  -<iptii  «1  rf»«-arrh«-<t  of  Knoll  and 
Uu^kH  l*'d  to  th«'  dpveloi)nrn‘nt  of  the 
firrtron  microwoiK*.  In  I'JSfi,  the 
"Vleitron  tele«co|H-”,  an  ima/e  con- 
\»hich  tranHlate.t  directly 
from  infrared  to  visible  lijrht,  was 
iinnoiinced  In  IftHft  came  the  or- 
Ihiioii.  a  low-ele<'tron-velority  ver¬ 
sion  of  the  ironosco|»e.  and  in  iy4.'» 
the  iniiiifr  orthic<»n,  This  latter  de- 
%iee,  (-((nsidered  by  many  to  Ik-  the 
irowniny  aihievement  of  elis-tron 
tiiU*  development,  employs  the  prin¬ 
ciple  of  electron  multiplication,  it¬ 
self  developed  as  late  as  Itt;?!.  to 
achieve  sensitivitv  to  litfht  siirpass- 
intr  the  fastest  photoy'raphic  film 


The  Intcrnationol  Record  to 

1949 

Tutie  Tvpev  livted  in  '  InternofuKvol 
Ko<)i'  TutiC  tncyCli'peitiQ 


Rodio  Rrcciving 

4891 

Triod«  Tronimitfing 

1  598 

Rcctd»ert 

1  4(>8 

CotHodr  Rov 

787 

Tftrodf  ond  Rffitodr  Tro(*«mit 
fing 

53} 

Rrgylofor  ond  Cofitfol 

450 

Tlif  rotroflt 

333 

f  Kofotube« 

284 

Tunmg  Induotoft 

80 

Toiol 

10424 

l.asi  vear,  a  new  storay'e  tula-  was 
brielly  descritwd  which  etpials  the 
sensitivity  of  the  eve 

II — The  iicctron  Group 

Karlv  tubes  were  desiv'iied  on  the 
basis  of  collet  tiny  the  electron  cur¬ 
rent  at  the  pl.tte  of  the  tiilM*.  thus 
ti'ansforminy  the  «pai'e  current  di¬ 
rectly  into  a  conduction  current  m 
the  ciriiiit  attachcti  to  the  jdate 
Hut.  with  the  dev  elopiv.i'llt  of  t  he 
niaynetron.  a  whollv  new  means  of 
extractiny  the  eneiyv  from  elec¬ 
trons  was  coiiieiveil.  This  consisted 
tvf  whirliny,  or  otherwise  moviny, 
.»  yrou|i  of  ele,  irons  (last  electriKies 
with  which  thev  diil  imt  actually 
make  lonlait.  and  relviny  on  the 
field  of  force  siiiroundiny  the  elec¬ 
tron  yroiips  to  induce  current  in  tin- 
eltvtrixles  Ihis  iirinciple  was  t>ut 
to  work  in  the  earlv  m.iynctron  and 


its  modern  proncny,  the  cavity 
maynetron.  It  has  apiieared  in  dif¬ 
ferent  forms  in  many  other  hiyh- 
frei|uencv  tul)es,  includiny  the  klys¬ 
tron  and  the  traveliny-wave  tulie. 

The  electron-induction  principle 
has  lieen  applied  in  reverse  in  one 
of  the  most  important  yroups  of 
machines  in  modern  technoloyy,  the 
I>arficle  accelerators  of  nuclear 
science.  Startiny  with  the  cyclotron 
in  the  early  thirties,  charyed  par¬ 
ticles  have  la-en  whirhsl  at  speeds 
approachiny  that  of  liyht,  and  at 
eiieryies  approachiny  a  billion  elec¬ 
tron  volts,  in  successive  variations 
of  the  cyclotron  principle;  the  f-m 
cyclotron,  the  betatron,  the  syn¬ 
chrotron  and  the  la-vat ron. 

So  far  as  frei|uenc.v  of  o|>eration 
is  i-oncenied,  the  electron-yroupiny 
techniipie  is  clearly  responsible  for 
the  extension  of  radio  transmission 
and  reception  to  the  reyion  above 
1,(MH»  me,  althouyh  triixle  structures 
hav«-  iH-netrati-d  al)ove  this  limit  in 
a  few  cases.  Part  of  the  tiH'hnicpie 
has  U-en  the  inclusion  within  the 
tube  enveloiH-  of  one  or  more  tuned 
circuits,  which  receive  their  excita¬ 
tion  from  the  passiny  yroups.  The 
most  noti-worthy  example  of  the 
latter  class  in  the  cavity  maynetron, 
which  has  extended  the  radio  spec¬ 
trum  above  ltd.iMMi  me,  and  has 
achieved  jM-ak  power  levels  of  the 
order  of  meyawatts  at  somewhat 
lower  frei|uencies. 

Ill — Scaling  Down 

The  urye  toward  hiyher  f  re- 
(piencies  has  inspired  desiyners  to 
follow  the  obvious,  hut  ditlicult, 
trail  of  rediiciny  the  size  of  tube 
structures  and  the  spaciiiy  iK-tween 
elements.  One  of  the  first  examples 
of  this  trend  was  the  acorn  tube, 
one  tyiM-  of  which  ithe  tiFl)  is  still 
rated  as  one  of  the  b»-st  hiyh-fre- 
uuency  t  nodes,  oiieratiny  ui>  to 
l.'JiiO  me. 

•lust  before  the  war.  the  button- 
stem  miniature  tube  ai)i»eared.  It 
was  oriyinall.v  di-siyned  for  iiersonal 
|s>rtable  radio  n-^'<•ivers  but  was 
il'.iiiklv  ai'jireciated  as  a  true  ad¬ 
vance  in  hiyh-f rei|uenc.\  desiyn  The 
ilisk-si-al  liyhthouse  tube  followeil, 
noteworthy  for  its  inteyration  with 
external  lavities  for  tuned  circuits, 
."still  another  form  was  the  [leiicil 
triiKie  Subminiature  tubes,  initially 
desiynt-d  for  heanny  aids,  and  later 


adapted  to  the  proximity  fuze,  have 
achieved  exceptional  hiyh-f reijuency 
performance,  coupled  with  low 
jKiwer  consumption.  The  proximity- 
fuze  tulies  had  not  only  to  lie  small 
but  also  had  to  withstand  tre¬ 
mendous  mechanical  shock,  2<t,000 
times  the  acceleration  of  yravity  in 
artillery  applications. 

IV — Transconductonee  Up 

A  similar  trend  has  afTwted  the 
desiyn  of  elect riMie  structures,  par¬ 
ticularly  as  related  to  mutual  con¬ 
ductance.  The  battery  tricales  prior 
to  Pt.tO  il  Vl!*')  and  \V1)-1I)  were 
hardly  distinyuished  by  modern 
standards.  Kach  had  a  mutual  con¬ 
ductance  less  than  .'>00  micromhos, 
and  thi-  |Miwer  output  tulK-s  (112A 
and  7I.A>  as  well  as  the  early 
pentodes  (77  and  78)  yot  no  hiyher 
than  l,.')O0  micromhos.  With  the  ad¬ 
vent  of  the  heater-filament  [lower 
IH-ntisle,  and  iiarticularly  when  the 
beam-[)ovver  tetrode  apjteared  in 
1026,  conductances  beyan  to  rise, 
reachiny  6,000  micromhos  in  the 
61,6  beam  tetrode. 

When  vvideband-amiilitier  desiyn 
became  imiiortant  about  1026  with 
the  ait  vent  of  the  6-mc  television 
channel,  attention  was  directed 
toward  comiiininy  hiyh  transcon¬ 
ductance  with  low  input  and  output 
capacitance.  One  of  the  early  suc- 
cest-s  was  the  ty[»e  18.')2.  later  re¬ 
named  6.AC7.  whiih  achieved  a 
conductance  of  0.000  micromhos. 
with  an  input-output  capacitance 
sum  of  16  /i/if.  This  tyiK-,  with  its 
remote-cutolT  sister  the  18.->2  6.\K7, 
became  the  standard  wideband  i-f 
amiilifu-r  tube  in  early  television 
recr-ives. 

Came  the  war  and  radar,  and  the 
need  for  better  tubes  forced  still 
further  reduction  in  catht«Ie-yrid 
sjiaciny  and  finer  control-yrid  vvind- 
inys.  Hutton-stem  tube  construc¬ 
tion  was  adapted  to  assist  in  hiyh- 
<I»eed  pnxluction  and  from  it  came 
the  6.'\K.').  a  pentode  with  ."v.OoO 
miernmhos  conductance  and  a  ca- 
I>acitance  sum  of  only  6.8  .ii.uf. 
I’littiny  this  tube  in  hiyh-sp«‘ed  jiro- 
diiction  left  many  an  etiyineer  pre¬ 
maturely  yray,  but  at  the  end  of  the 
war  it  was  the  most  widely  used 
wide-liand  tube.  Too  costly  for  [Mist- 
war  commercial  television  sets,  it 
was  re[ilaced  by  a  watered-down 
version  known  as  the  6.\(;.->. 
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Evolution  in  One  Company 

(Active  Types  in  the  RCA  Tube  Handbooksl 


1930 

1935 

1940 

1945 

1950 

Reccoing 

25 

84 

235 

269 

387 

TrQfisfnittm9 

32 

46 

70 

85 

114 

All  Others 

2 

13 

63 

107 

188 

Total 

59 

143 

368 

461 

689 

The  ultimate  in  the  brute-force, 
or  make-the-triode-<lo-it,  schi>ol  of 
design  is  the  co-planar  tricxle  de- 
sijrned  by  the  Bell  I,al)oratories  for 
microwave  relays.  This  tula*  (BTL 
1553)  has  a  transconductance  value 
of  5,(M>0  micromhos,  coupled  with  a 
capacitance  sum  of  10  /i/if.  It  will 
amplify  at  4,000  rnc,  over  a  band¬ 
width  of  Go  to  80,  with  a  jrain  of  4 
to  G  db  jH'r  stajre.  Old  hands  said 
this  improbable  tul)e  was  impos¬ 
sible  to  build  on  a  protluction  basis, 
but  it’s  iH-injr  built.  The  jrridn'ath- 
mle  spacing  is  six  ten-thousandths 
of  an  inch,  the  jrrid  wires  a  third  of 
a  mil  in  diameter  and  wound  1,000 
turns  to  the  inch.  Viewed  on  this 
.scale  the  surface  of  an  ordinary 
oxide  cathcnle  is  mountainous;  to 
make  it  plane,  the  surface  is  milled 
off  as  though  it  were  a  Johannsen 
bl(Kk. 

V — Photosensitivity 

The  phototubes  have  been  in 
many  resiH'i  ts  a  family  apart,  but 
that  is  not  to  say  that  the  photo¬ 
sensitive  desijrners  have  been  inac¬ 
tive.  Two  main  avenues  of  improve¬ 
ment  have  been  followed;  extension 
of  the  spectral  responses  toward  the 
blue  and  ultraviolet,  and  vast  in¬ 
creases  in  overall  sensitivity. 

In  1030,  virtually  the  only  photo¬ 
surface  in  wide  use  was  the  cesium- 
oxide-silver,  or  S-1  photca>mitter, 
which  displays  an  overwhelminjr 
preference  for  infrared  radiation  in 
the  rejrion  of  8,000  .Anjrstrom  units. 
Five  new  surfaces  now  jrrace  the 
handlxKiks  (S-3,  4.  5,  8  and  9).  All 
of  the.se  have  essentially  no  infra¬ 
red  response,  but  have  peaks  in  the 
blue  rejrion,  nr  just  over  the  border 
into  the  ultraviolet.  Surface  S-9  ex¬ 


tends  into  the  trreen  rejrion.  and  has 
a  s[H»ctral  distribution  not  mark¬ 
edly  different  from  that  of  the  eye. 
Taken  tojjether,  the.se  photm'mit- 
ters,  with  various  optical  filters, 
can  cover  adeipiately  the  visible 
sptHtrum,  and  well  into  the  infra- 
re«l  and  ultraviolet. 

As  for  .sensitivity,  use  of  the  elec¬ 
tion  multiplier  in  phototulies  af¬ 
fords  an  increase  of  the  order  of  a 
million  times.  The  917  vacuum 
phototula*,  widel.v  used  before  the 
war,  has  an  averajre  luminous  sensi¬ 
tivity  of  ‘20  microamiH'res  pt‘r 
lumen.  The  >ras-filled  phototube  of 
similar  vintage  (type  8fi8)  hits 
about  90  microamperes  jam  lumen. 
But  the  931 -.A  multiplier  phototube, 
which  dates  from  1940  or  there¬ 
abouts,  hits  an  averat;e  .sensitivity 
at  full  ratintr  of  10  nwpcr<.s  jier 
lumen,  and  an  es|)ecially  .sensitive 
tube  may  reach  300  amperes  jM-r 
lumen.  This  tula*  will  iinaluce  a 
signal  just  e<|ual  to  the  noise  when 
the  litfht  fallin^j  on  the  photo¬ 
emitter  is  10  billionths  of  a  lumen, 
i.e.  it  will  re^rister  the  lijfht  from  a 
tallow  candle  at  three  miles.  For 
the  affluent,  the  ir21  multiplier,  at 
five  times  the  price.  >f<a*s  down  to 
half  a  billionth  of  a  lumen.  The 
cataloyr  description  of  the  latter 


tube  "for  applications  involvinjr 
very  low  liKht  levels"  is  somethinK 
of  an  understatement. 

VI — C-R  Tubes  in  Job  Lots 

This  review  of  tube  progress 
must  obviously  conclude  with  the 
class  of  tube*  responsible  for  more 
vacuum  than  all  other  ty|a‘S  com¬ 
bined,  the  cathiale-ray  picture  tube. 
Mere  the  improvements  have  la>en 
various:  in  the  electron  jrun  fwus 
is  now  maintained  over  a  wider 
ranvre  of  beam  current,  and  the  first 
anmle  current  has  been  markedly 
reduced.  The  negative  ions  are 
forcibly  removed  from  the  catluKle- 
ray  by  the  l>ent-Kun  or  the  inclined- 
slot  v'un.  in  conjunction  with  ion- 
trap  maKnets.  Phosphors  are  more 
efficient  and  considerably  more  uni¬ 
form  than  la'fore  the  war.  Phosphor 
coatings  are  of  two  kinds:  alumi¬ 
num  la-hind  the  screen  to  increase 
luminous  output  and  to  control 
nevrative  ions,  and  "blaxide”  in 
front  to  take  the  extra  brijrhtness 
away  and  enhance  contrast. 

The  evolution  of  the  c-r  tube 
enveloiM*  is  preponderantly  a  j)ost- 
war  phenomenon,  and  the  eiul  .seems 
not  in  si»fht.  The  sujter-heavy  face 
plate  has  >fiven  way  in  the  lartrer 
sizes  to  the  metal-sided  construc¬ 
tion.  The  aspect  ratio,  in  lamdavre 
for  several  years,  seems  alMiut  to 
be  redeemed  as  the  rwtanjfular- 
faced  tuln*  makes  its  appearance. 
.Not  the  least  of  the  c-r  tula-  accom¬ 
plishments  are  the  prfsiuction  and 
price  fiiriires  attained.  Over  3  mil¬ 
lion  picture  tula-s  were  priMluced  in 
1949,  and  the  manufacturer's  price 
for  a  16-inch  tube  had  des<ended  to 
|29.bfi  as  of  .April  this  year,  alautt 
that  for  a  ID-inch  tula*  in  1947, 
Future  proirress,  in  these  as  well  a.s 
other  types  of  tula-s,  may  la?  hard  to 
de.scrila-.  But  it  can  be  counted  on. 
—  DOF. 


American  Tube  Types 

As  listed  in 

the  ARRL  Rodio  Amateurs 

Hoorfbool- ' ' ' 

Type 

1930 

1950 

Receoing 

11 

584 

Transmitting  (to  1  Lw) 

19 

302 

Rectifiers  . 

8 

12» 

Cathode  Ray 

65 

Covtty  Mognetrons 

50 

Control  ond  Regulotor^ 

3 

37 

Klystrons 

22 

Totol 

41 

1.189 
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UHF  TELEVISION 


Fir."l  ex|N‘rini(‘ntal  ^atrllitt*  station  in^laliiMi  for  lon*:-t»*rm  (‘\aliialioii  of  nlif  television 
reeeption.  Slaiiilar<l  traiisiiiitter.  sii|i|»leiiieiileil  l»\  eavit\  Iripler  an«i  output  >ta^e.  feeds 
slot  antenna.  I’rinted  <-ir<  uits  u-ed  in  ada|)ter  to  <'onvert  standard  re<-eivers 


By  RAYMOND  F.  QUY 

Vdniijyrr 

an«f 

S’fttittnal  io  Jnc. 

Srw  For  A.  S  Y 


T»ie  a.ssic.nment  of  uhf  chan¬ 
nels  to  television  service  can  l)e 
intelliifently  made  only  if  certain 
basic  facts  are  available  in  advance. 
The  kinds  of  information  needeil 
are: 

(1)  The  distance*  at  which  a 
triven  field  strenirth  can  be  pro¬ 
duced  by  a  station  when  it  utilizes 
practical  antenna  heiKhts,  trans¬ 
mitter  iK)Wers  that  are  economical 
or  possible  to  attain  and  trans¬ 
mitting  antenna  Rains  that  are 
optimum. 

f2t  The  service  rantre  as  it  is 
ultimately  limited  by  noise  pro¬ 
duced  in  r»‘ceiver  input  circuits, 
relative  to  the  field  strength  Re¬ 
ceiver  noise  fiRiires  must  l»‘  known 
and  evaluated. 

(.It  The  eflfiiiency  of  practical 
rei'eivinjr  antennas  and  assot-iated 
transmission  lines. 


( 4  >  The  eITts  t  of  earth  prom¬ 
inences,  buildings  and  other  ob¬ 
structions  that  cause  ditTraction, 
shadows  and  multipath  effects,  de- 
I>endinK  upon  height  and  the  type 
of  knife-edtfe  over  which  the  .sig¬ 
nals  ()ass  and  distance. 

(5)  The  amount  of  siRnal  vari¬ 
ation  from  hour  to  hour  and  from 
season  to  .season  resulting  from 
changes  in  the  trojaisphere. 

(fit  The  distances  at  which  the 
station  will  prisluce  field  intensities 
capable  of  causing  interference  to 
other  stations  on  the  same  channel. 

(7)  Finally,  ReoRraphical  and 
frispiency  assignments  must  t»e 
made  with  a  view  towards  reducing 
cochannel  and  adjacent  channel  in¬ 
terference  to  toleralile  levels,  usiriR 
practical  transmitters  and  re¬ 
ceivers. 

Since  l!*4f>,  attempts  have  I . . 


FIG  I  Modtlwa  Itequencf  coalrol  k»«p«  tound  cottier  4  S  me  oboT*  piclure 


made  to  evaluate  the  service 
potential  of  the  ultrahiph  fre<|uen- 
cies,  particularly  in  the  region  be¬ 
tween  475  and  890  me.  The  results 
obtained  by  several  investigators 
are  available  in  the  literature'  *  *■  *. 

It  was  decided  that  the  next  step 
must  la*  the  construction  and  opera¬ 
tion  of  a  complete  uhf  television 
broailcast  station  in  a  representa¬ 
tive  community.  Kvery  part  of  the 
facilitv  was  custom  built  to  insure 


FIG.  2  Triplpt  cavity  •urmountpd  by 
output  cavity.  Idontical  units  ars  sm- 
ploysd  lor  Ihs  sound  and  plctttt* 
tiansmittsrs 
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FIELD 


TEST 


Compltl#  uhl  t•I•vlsion  transmitter.  F  m  sound  tronsmittor  o1  left  ond  picture 
tronsmitter  at  riqht.  Outout  cavity  circuits  arranged  verticoliy  are  identical  and  are 
shown  in  more  detail  in  Fig.  2.  Frequency  control  is  left  of  center 


Bridgeport-Strotford  uhf  station  and 
transmitting  tower.  Program  receiving 
antenna  is  ot  IBO  Ioot  level 


that  the  iierformance  would  Ih* 
truly  representative  of  the  uhf  tele¬ 
vision  transmission  conditions,  in 
an  area  typical  of  those  in  which 
many  uhf  stations  will  later  be  op¬ 
erated. 

The  site  hnally  purcha.sed  is 
located  in  Stratford,  Connecti¬ 
cut,  near  the  Stratford-BridKeport 
l)oundary.  on  Success  Hill,  one  of 
five  hills  surroundinjr  Bridjreport 
on  the  land  side  and  about  2.5  miles 
distant  from  the  center  of  the  city. 
It  was  chosen  for  its  central  Icna- 
tion,  altitude  of  190  feet,  minimum 
of  shadow  problems,  relative  isola¬ 
tion  and  because  there  were  few 
zoninjr  restrictions.  Al)out  S50,i'K)0 
people,  half  of  whom  reside  in  the 
city  tif  Bridjreport,  live  within  the 
area  served. 

The  transmitter  buildin>r  is  a 
one-and-a-half-stt)ry  frame  struc¬ 
ture  about  24  by  34  feet  with  floor 
area  of  1,164  square  feet.  The 
basement  is  used  by  the  RC.-V  Serv¬ 
ice  Co.  in  connection  with  the  instal¬ 
lation  of  receivers  in  the  area. 

The  transmittinir  antenna  is  sup¬ 
ported  by  a  210-foot  fabricated 
tower  risintr  to  an  overall  heijrht  of 
443  feet  above  .sea  level.  At  the 
160-foot  level  is  located  the  direc¬ 
tional  dish  antenna  used  for  pick- 


inK  up  projrrams  from  WNBT  on 
Channel  4  in  New  York.  53  miles 
away.  A  2.0<M)-mc  link  is  alterna¬ 
tively  employed  to  modulate  the 
transmitter. 

Application  for  construction  per¬ 
mit  was  filed  F'eb.  K,  1949  and  the 
first  transmissions  with  full  power 
and  modulation  were  made  Decem- 
l>er  29.  under  the  call  letters 
K('2XAK.  A  total  of  50  television 
receivers  with  uhf  converters  is 
l)einK  installed  for  qualitative  tests 
and  field  strength  measurements 
with  mobile  equipment  are  beinjr 
made  in  the  area. 

When  it  became  apparent  .some 


years  ago  that  television  .service 
would  have  to  expand  into  the  uhf 
region,  work  was  started  on  the 
development  of  tubes  and  circuits 
to  provide  satisfactory  apparatus 
at  ade<iuate  power  to  meet  antici¬ 
pated  re<iuirements.  The  KC2XAK 
transmittintr  plant,  relatively  sim¬ 
ple  in  desiKn,  dependinjf  heavily 
ujMin  existinK  commercial  equip¬ 
ment,  is  suitable  for  commercial 
operation  on  actual  protrram  sched¬ 
ules.  Many  improvements  are 
planned  and  will  be  employed  l)e- 
fore  the  termination  of  the  tests. 
In  particular,  it  should  l)e  remem¬ 
bered  that  the  present  operation 


Highlights  of  the  Bridgeport  Installation 

•  Sound  earner  frequency  control  mointoins  intercarrier  leparotion  of  4  S  me 

•  Tripler  and  output  caritief  adapt  ttondord  equipment  to  uhf 

•  Receirer  cfiarocteristic  >auol  monitor 

•  Vettiqicl  tidebond  filter  for  uhf 

a  Notch  dipleier  tor  feedinq  picture  ond  sound  tiqnolt  to  antenna  Ihrouqh  a 
tmqle  cooiiol  line 

•  Special  tronsmitsion  line  between  tronimittery  and  onlenno 

•  New  tiot  type  antenna  with  U  apertures,  rertKol  beom  width  of  2  degrees  ond 
power  gain  of  17 

•  Special  tuners  with  pnnted-circuit  filter  for  survey  with  standard  receivers 
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»il  lie  III  th**  mr  r*-i?ii>n. 

Iti(T*T*’nt  t*-!  himiui'n  will  lie 
Kury  af  ‘JiMi  m<-. 

I'.aitira'ly,  thf  tran^niitti'r  «-om- 
I>ri.H*'n  a  ty|M‘  TT-.VM»|{  r><M»-w;tlt. 
romnifrt  lal  %hf  unit  <i*-li\»Tin>f  pii  - 
tiire  iMiwcr  at  17*1.75  nu*  ami  .Hoiinil 
jMiwiT  at  17X25  mr,  fiillowt-il  in 
»*arh  ra'<<'  l»y  a  Iriplcr  ami  |miw«t 
amplifier.  Soiinit  miMliilatii'ii 
(-•iiivfiitioiial  llriil  nitHliilation  of 
tin-  picture  powfr  am|ilHi*T  i.n  a-- 
romplHhi-tl  liy  fUfht  parallel  t>  p- 
*’>l,»>  fillies  o|M-ratlll|/  as  ('atiioile  fol¬ 
lowers.  I’erformame  conforms  to 
^tamlard  vhf  practice.  The  trans¬ 
mitter  o|M'rales  with  a  jsiwer  output 
of  I  kw  on  .s>nc  sitrnal  [H-aks. 

Siiiiiiil  Cnrrii  r  Fruintury  Cun- 
tiol.  He  aiise  of  the  very  small 


amount  of  deviation  25  kc  1  em¬ 
ployed  for  frequency  moiiiilation  of 
the  sound  channel  at  the  operatinj; 
fr<s|uemy  (5.'51.75  met  it  is  neces¬ 
sary  to  maintain  the  center  fre- 
ipiency  exactly  in  order  to  reduce 
noise.  Hecause  many  receivers  em¬ 
ploy  the  intercarrier  system,  it  is 
further  neiessary  that  the  so  ind 
fretpiency  !»•  maintained  exactly 
1.5  me  hiifher  than  the  picture  fre- 
ipiency  of  5:111.25  me. 

For  these  rea.sons,  the  center- 
frecpiency  control  of  the  soumi 
transmitter  deia-nds  upon  a  crystal 
reference  chosen  to  com[iensate  for 
variations  of  the  picture  transmit¬ 
ter  crystal  contro'  circuit.  The 
methisl  of  maintaining  the  rtHpiireil 
l.5-mc  dilTerence,  shown  in  F'ivr-  1. 


involves  a  sliirht  miHlification  of  the 
customary  commercial  eijuipment. 

•As  shown  iti  the  hlfs-k  diagram, 
the  output  frispiency  of  the  picture 
transmitter  ileja-nds  upon  a  crystal 
oscillator  and  a  frequency  multi¬ 
plier  of  inx  times.  Output  from 
this  ■l.tt*>l*.722-kc  crystal  o.scillator 
is  fed  to  a  mixer  and  the  11.7  dif¬ 
ference  ladw»-en  this  and  4.1*51.38*2 
kc  from  the  sound-channel  modu¬ 
lated  oscillator  is  fed  to  still 
another  mixer.  This  mixer  adds 
the  multiplied  output  from  the 
l<)l.lt)7-kc  ditTerence  crystal  oscil¬ 
lator  anil  f»H‘ds  approximately  250 
kc  throuy'h  a  divider  to  the  fre¬ 
quency  detector.  The  dilTerence  Ik*- 
tween  the  variable  siirnal  near  2**.8 
kc  and  a  20.8-kc  signal  derived 
from  the  dilTerence  crystal  o.scilla¬ 
tor  actuates  the  motor  control  that 
tunes  the  miHiiilated  oscillator.  As 
siMin  as  the  modulated  oscillator  is 
hroiivrht  exactly  to  1.1*51.381*  kc, 
both  inputs  to  the  frequency  detec¬ 
tor  are  at  the  same  frequency  and 
the  motor  remains  stationary. 

Since  the  maximum  amount  of 
frequency  deviation  for  HHl-per- 
cent  sound  modulation  amounts 
only  to  about  2:J<*  cycles  at  the 
modulated  o.scillator.  and  tavause 
the  amount  of  elTective  deviation 
in  the  control  circuits  due  to  modu¬ 
lation  is  further  reduced  by  mix¬ 
ing  and  dividiny',  sound  modulation 
cannot  sivrnificantly  alTect  this  fre¬ 
quency  control.  The  sejiaration  is 
therefore  maintained  at  1.5  me 
within  iilus  or  minus  45**  cycles. 

Tri/ihr  ami  thilimt  Carilit  .t.  The 
assembled  triplet-  and  output  cavi¬ 
ties  are  shown  in  Fiy  2.  with  input 
at  the  bottom,  output  at  the  top. 
F.iyht  type  4\15o  tubes  are  used 
in  parallel  in  each  cavity,  with 


(Cl  <D) 

riC.  3  Dvtail  ol  ca*liy  tor  •iqlo  4X1S0  lubat.  Tuninq  ol  iilplar  li  shown  at  (C)  and 
output  tuninq  adlustmants  in  (Di 


KIG  4  Cross  sactlon  ol  Iriplsr  and  output  coslty  units.  Input  to  trlplsr  is  Iront  ths  left  and  output 
Irom  imal  at  tiqht.  Catrltias  ars  actually  meuntad  aartically  as  shown  in  Fiq.  2 
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Undar  chaiiii  ol  uhf  lunar  ihowinq  slug  tuning  arranqamani 


Top  Tiaw  oi  uhi  lunar  with  prlntad  high  paaa  iillai  aipoaad 


anmles  visilile  at  the  top.  beneath  cireuit  compensation  is  proviileii 
transparent  covers.  These  covers  throu»?h  the  manipulation  of  con- 

.serve  both  to  protect  the  ojierators  trols  to  iie  .«een  in  the  photojrraph 

from  plate  potential  and  to  build  and  Fijr.  4.  Kiiiiivalent  Krid  cir- 

up  a  slijrht  pressure  that  forces  the  cuits  for  both  triplet  and  amplifier 

c<M)lin>r  air  downward  past  the  jfrid  are  shown  in  Fijr.  '>.  The  jrrid- 

.seals.  They  are  interlocked  to  avoid  cavity  adjustment  is  shown  as  L,. 

damay'e  to  equipment  iis  well  as  to  Because  each  tube  contributes  its 

insure  safety  of  iiersonnel  from  own  input  capacitance  (',  an  adjust- 

plate  potential.  ment  /.,  is  provided  for  each  triplet 

In  the  clo.»eup  of  the  triplet  unit  tula*  (  Fijr.  .'iA).  Various  combina- 

(  Fijf.  IT-X  )  the  tuties  and  output  tions  of  and  L.  can  tune  the  cir- 

connwtion  have  been  removeil.  The  cuit  to  re.sonance,  but  each  combi- 

upp«‘r  finv'ers  seen  through  the  tube  nation  pre.sents  a  different  input 

apertures  make  contact  with  the  impedance.  Thus,  the  input  circuit 

anode,  white  the  inner  finyers  con-  can  Ih»  adjusted  to  the  .^l.Ti-ohm 

nwt  to  the  screen  yrid.  typical  cable  connectinjf  the  tripler  to  the 

cavity  unit  is  shown  disas.sembled  output  of  the  miMlifieil  driver.  The 

in  Somewhat  greater  detail  in  r-f  jrrid  voltajre  on  e.ach  of  the  eijrht 

’■'iir.  3B.  tulavs  is  balanced  by  adjustment  of 

The  jrrid  and  plate  cavities  are  the  eijrht  L,  circuits, 
tuned  by  annular  shortinjr  bars  con-  Althouirh  the  jrrid  circuit  (  Fij?. 
nected  for  nus  hanical  convenience  .’>B)  of  the  amplifier  stajre  is  essen- 

to  the  rinjrs  shown  in  Fijt.  3('  and  tially  similar  to  that  of  the  tripler. 

3r>.  .Additional  individual  jrrid-  the  input  impedance  is  desijrned 


for  about  100  ohms.  Because  of  the 
hijrher  operatinjr  freipiency.  the 
jrrid-lead  inductance  L  Inn'ornes 
more  sijrnificant  and  renuires  com¬ 
pensation  in  the  form  of  series 
capacitance.  .A  dielectric  sleeve 
slides  between  two  conductors  to 
vary  the  capacitance  in  this  eipiip- 
ment.  In  the  amplifier,  the  jrrid 
is  not  returned  to  jrrounil  for 
mo  lulation  f risiuencies.  Video  sijr- 
nai  is  intriMluced  to  the  jrrids 
through  ijuarter-wavelenjrth  .sec¬ 
tions  of  transmission  line  i  not 
shown ) . 

The  |)late  circuits  of  the  triplers 
and  amplifiers  are  identical  and 
differ  in  operation  only  in  the 
amount  of  loadinj;  coupled  into  the 
circuits.  The  output  load  imjH'd- 
ance  is  matched  by  two  quarter- 
wave  transformers  in  .series,  one  of 
which  is  variable  to  adjust  the  load 
on  the  tulies.  The  characteristic 
impedance  is  chanjred  by  varyinj; 
the  spacing  lietween  the  inner  and 
outer  conductors  of  the  coaxial 
transmission  line  section.  Physic¬ 
ally  it  is  accomplished  by  rotatinjr 
the  outer  conductor  with  respin-t  to 
the  inner  conductor  approximately 
as  shown  in  Fijf-  6- 

.Monitoring  enuipment  includes 
required  indicatinjr  instruments  for 
the  sound  and  picture  channels  as 
we’l  as  scope  pre.sentations  of  wave¬ 
form  and  picture  for  the  picture 
transmissions.  Here,  ajrain.  stand¬ 
ard  equipment  has  bi**m  adapted  at 
moderate  cost  for  u.se  at  uhf.  The 
transmitter  frequencies  are  hetero- 
dyneil  to  41>.7.5  and  4.'>.2.’i  me  ( form¬ 
erly  u.sed  for  television  channel  I » 


G«ID 
i.r»D  V 


FIG.  S  Eguiralcnl  grid  circuit  ol 
Iriplor  lAl  and  output  amplllior  (B) 


FIG.  S  Variablo  impodonco  coaxial 
lino  Ironiiormor.  tripior  to  iinal 
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Sidi  hatul  Filter.  The  picture  trans¬ 
mitter  output  circuits  are  connected 
to  a  vestiKial  sideband  filter  employ- 
inir  coaxial-line  circuit  elements  as 
shown  in  Fig.  9.  Althoujrh  this  fil¬ 
ter  is  basically  similar  in  design  to 
vhf  units,  the  shorter  physical 
lenjrths  resulting  from  the  hijrher 
fre»itiencies  of  transmission  make 
possible  a  more  economical  desijrn 
of  the  circuit  elements. 

.S'otch  lHi>lexer  for  Single  Line. 
The  picture  and  sound  outputs  are 
Ijroutrht  together  in  a  notch  filter 
emjiloyinjf  coaxial  line  elements  to 
combine  the  two  outputs  in  one 
antenna  feed  line  with  very  hi>rh 
attenuation  lookin^r  backward 
towariis  the  individual  transmit¬ 
ters.  Kxcept  for  the  smaller  physi¬ 
cal  dimensions  at  the  operating 
fre<iuency.  this  tyi>e  of  circuit  con¬ 
struction  is  well  known  and  has 
l)een  de.scribed  in  the  literature*.  It 
is  shown  in  the  photojrraph  with 
the  vestijfial  sideband  filter. 

Sfiecial  Coaxial  Line.  I’ower  is 
delivered  to  the  antenna  throinfh 
a  s|»ecial  S 4-inch  diameter  coaxial 
transmission  line  havinir  a  meas¬ 
ured  attenuation  of  O.fi  db  and 
standinv-wave  ratio  of  better  than 


the  transmitted  siirnals.  1  his  o.sctl- 
lator  has  a  frequency  stability  of  2 
parts  {H-r  million  per  SO  days.  Any 
drift  is  chifked  against  a  250-kc 
oscillator-multijilier  which  in  turn 
is  chinked  aitainst  standard  fre- 
•piency  transniissions  from  \V\VV. 

liireieer  Tii/ie  Visual  Monitor. 
Mislulation  monitoring  of  the  pic¬ 
ture  channel  after  the  sideband  fil¬ 
ter  is  obtained  with  a  standard  de¬ 
modulator.  ••'pecial  di<Kle  detector 
connected  ahead  of  the  vestiifial 
sideband  filter  permits  uscilloscopic 
observation  of  the  envelo[)e  of  the 
doub'e  sideOaiid  output.  The  vesti- 
1,'ial  sidebanil  demodulator  is  a 
tuned  r-f  type  rei'eiver  of  low  sensi¬ 
tivity  usinir  coaxial  line  circuit  ele¬ 
ments.  It  emjiloys  a  constant  re¬ 
sistance  filter  of  the  /M-derived 
type.  This  desiyii  assures  stability 
of  the  cutolT  point  on  the  rweiver 
resiMuise  curve  and  com[iares  with 
the  receiver  characteristic  confem- 
idated  in  current  standards.  In  ad¬ 
dition  to  the  video  information 
which  corresjiond.s  to  the  picture 
received  at  a  distant  point,  the  con¬ 
verter  suiiplies  a  l(M)-|K'rcent  modu¬ 
lation  sijfiial  in  the  white  direction, 
rile  Si  hematic  diaK'ram  is  shown  in 
Kijf.  H  An  absoriition  filter  tuned 
to  the  carrier  beat  fre<|uency  be¬ 
tween  picture  aiitl  sound  carriers 
amplified  and  then  filtereil  for  use  can  be  switched  out  for  measiiriuyr 
in  the  appropriate  separate  moni-  s(|nare-wave  resiamse.  The  tuned 

tors.  .\s  shown  in  F’iir.  7,  a  crystal  relay  short inyt  device  supplies  a 

oscillator  at  ni>proximately  me  lefereiice  level  for  tneas'irint:  moilu- 
is  multiplied  to  485  me  to  lauit  with  latiou  depth  and  iiercenl  sync. 


A.ICMI 


4l>J<».  »  HlOf 


FIG.  7  rr*<|u«iicy  monltormq  •quip 
OMfit  adapts  •x.tt.nq  vhl  9#ar  to  uhl 


FIG.  I  Vtaual  monitor  ond  modulation 
convortor  producot  charactoruftc  klmtlar 
to  that  from  homo  f*c«lo*r 


For  the  |iarticular  exiierimental 
installation,  a  variation  of  standard 
Uuided  coaxial  line  was  instead  em¬ 
ploy  eti. 

To  minimize  retliH-tions  caused  by 
the  special  insulatinyr  beads  that 
siiiuiort  the  inner  conductor  from 


Adiusi:n«  ih«  hlqh  qam  tlot  anianna.  Wlra  math  and  tpaca  cloth  banaalh  maka 
potttbla  tatting  in  horUonlol  potitlon 


ILECTIONICS 


t 


the  inside  of  the  outer  conductor,  a 
special  undercut-bead  construction 
is  employed.*  FiKure  10  (not  drawn 
to  scale)  shows  how  the  inner  con¬ 
ductor  ends  are  connected  by  moans 
of  a  pluir.  The  annular  jrrot^ves  cut 
into  the  plug  concentric  with  the 
axis  of  the  transmission  line  to 
reduce  transmission  line  discontin¬ 
uities.  There  are  three  supporting 
insulators  in  a  20-foot  length  of 
line.  The  space  between  these  in¬ 
sulators  is  aproximately  uniform. 

High  (iain  Slot  Antenna.  Studies 
of  propav'ation  and  coverajre  diffi¬ 
culties  in  the  uhf  region  indicate 
that  appreciable  jwwer  will  be 
needed  as  contrasted  with  that  re¬ 
quired  on  the  hijrher  vhf  television 
channels.  Bwau.se  of  the  difficulty 
of  treneratinj?  power  at  uhf  and 
becau.se  antenna  structures  are 
physically  small,  the  additional 
power  requirements  are  most  easily 
realize<l  by  means  of  an  array. 

The  bat-wintr  antenna  elements 
of  the  sujierturnstile  arrays  re¬ 
quire  .separate  fet>d  lines  to  each 
Kroup  of  elements.  Since  it  is  de¬ 
sired  to  realize  the  highest  prac¬ 
tical  antenna  Rain,  the  number  of 
sections  must  lx*  increased  over  the 
usual  numl)er  employed  at  very- 
hijrh  f retjuencie.s.  The  slot  type  an¬ 
tenna  i)ri>vides  somewhat  greater 
simplicity  in  the  feed  system  and 
was  employed  in  this  station.  A 
four-sided  .slot  antenna  for  500  me 
has  a  diameter  of  about  10  inches 
which  is  sufficiently  larjfe  to  elimi¬ 


nate  structural  problems.  By  choos- 
intr  a  theoretical  gain  of  20,  a  verti¬ 
cal  beam  width  of  the  main  lobe  of 
about  3  de^^rees  at  the  half-power 
points  results.  Sufficient  power  is 
available  in  subsidiary  lobes  and 
nulls  directed  below  the  horizontal 
to  fill  in  for  local  covera»je  overshot 
by  the  main  lobe.  A  horizontal  pat¬ 
tern  circular  to  plus  or  minus  1  per¬ 
cent  is  obtained  with  the  22  sets  of 
four  slots  alternately  arranRed  at 
45-detfree  physical  intervals  about 
the  supporting  pole.  This  statrjrer- 
injr  was  employed  to  obtain  proper 
couplinir  between  .sections.  The 
measured  pattern  of  an  antenna  40 
feet  lonj?  shows  the  vertical  beam 
width  of  the  main  lobe  is  about  2 
(iejrrees  at  half-power  points,  with 
a  power  KHin  of  letter  than  17. 

The  method  of  illuminatinK  the 
slots  is  indicated  in  Fijf.  11.  The 
inner  conductor  of  the  coaxial  feed 
is  extended,  beKinninR  at  the  center 
of  the  antenna,  by  a  .section  of  the 
same  diameter  as  the  outer  con¬ 
ductor.  Adjustable  probes  are  pro¬ 
vided  for  each  slot  and  have  been 
individually  turned  in  to  the  projier 
depth.  Relation  of  the  slots  and 
prol)es  is  shown  at  the  left.  .-Vdili- 
tional  proljes  spaced  l>etween  tho.se 
used  to  feed  the  slots  are  adjusted 
to  eliminate  the  discontinuities 
cau.sed  by  the  pickup  probes. 

The  photograph  shows  the  an¬ 
tenna  undergoinjc  adjustment  tests. 
In  order  to  avoid  the  mechanical 
complications  that  would  arise  if 


FIG.  IP  Approximol*  t*prM*ntatloii  ol 
undarcul  baod  cotwtnicUon  lot  output 
coastal  lino 


FIG.  II  StmplUlod  dlaqrom  ot  slot 
anionna  load  ayatam.  Ralottoo  ol  asett- 
inq  proba  to  opartuxa  ta  ahown  at  loll 


ILICTRONICS  —  dpfi/,  1950 


FIG.  (— Voatiqial  aidabond  iillat  with  coastal  Una  olamoota  aslaodlaq  to  lait  la 
aboaa  iho  Iroasmlttof.  Notch  iUtar  ol  larqar  Una  astanda  to  root 
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nC.  12  fh*  uhl  tun*i  (••di  output  to  1 1  ol  con*onlional  '•totrision  rocotvor  throuqh  twitch  at  riqht 


thf  adjiintnifiit*  had  to  !«•  niatlf 
with  the  iiiiteniia  in  the  vertical 
IMi^ition,  a  !<|><‘i’ial  Kiii  faee  was  hiiilt 
iiiiiler  the  horizontal  antenna  xiip- 
|Mirta.  Siieh  an  antenna  tlesijrneil 
for  vertical  ii'e  eoiild  luit  normallv 
Ik-  ailjilt<ted  -*o  clo«e  to  the  K’l'oinxl 
he«an.-*e  of  leflecteil  eneljfV  that 
wouhi  nullify  that  enianatinvr  ili- 
reetly  from  the  railiator.  For  tlii-* 
wiirk.  a  wire  screen  mounted  in  a 
Hiiitahle  mechanical  framewiirk  <if 
vvimkI  was  placeil  helow  the  antenna 
as  shtiwn  The  screen  is  hat  ked  ii|i 
a  ipiarter  of  a  wavelenv'th  away,  hv 
"space  cloth"  haviii),'  a  resistance  of 
:t77  ohms  per  unit  sipiare.  To  the 
rr-ctimlM-nt  antt-nna,  the  spat'e  helow 
apiN-ars  much  like  the  span-  with 
which  it  is  otherwise  siirroiindeil. 
Space  cloth  is  a  fabric  impreynateil 
with  graphite  ami  a  hinder. 

Receiving  fquipment 

Hecaiise  the  Ilritl(,'eport  tran.s- 
niitter  o|M‘rales  in  the  lower  rey'ion 
of  the  uhf  hanil.  it  has  lieen  possihle 
ti>  attain  satisfactory  |K-rformance 
iisinir  Conventional  tiilH-s  in  iHith  a 
timer  ami  a  converter  that  covers 
the  raiiKe  from  r»iiii  to  7fHi  me.  The 
units  to  he  described  ilo  m>t  repre¬ 
sent  tinished  commercial  ilesijjn. 
hut  are  e\|K-rimental  models  pro¬ 
duced  for  ohtaitiiny  riveption  liata 
when  conno.'ted  res[M-<'tively  to  the 
1  f  amjtlifier  or  the  antenna  jmsts  of 
lonveiitional  television  nveivers. 

I'liy  Tutiir.  This  timer  com- 
I'lises  a  Imth-pass  input  filter  with 
ciiti'lT  at  oiHi  me,  r-f  amplifier, 
miver-oscillator,  i-f  amjtlifier  i  11^2 
to  ns  met  .md  tiveil-tiined  mi\er- 


oscillator  with  low-imjieilame  oilt- 
jiiit  at  21  to  27  me.  The  first  inter¬ 
mediate  fretjiiency  is  hijrh  emniKh  to 
jirovide  satisfactory  imay'e  rejec¬ 
tion  with  only  two  uhf  tuned  cir¬ 
cuits,  hut  is  also  low  enmijfh  to  ob¬ 
tain  reasonable  train  and  noise 
factor  with  conventional  tubes. 

The  tuner  circuit  diattram  is 
t-'iveii  in  Fivr.  12.  The  hitfh-jtass 
mjiiit  filter  Used  to  reduce  .'jiiirious 
responses  is  shown  schematically 
here  hut  is  i'lii't rated  in  the  jihoto- 
yrajih.  The  jiritited  circuit  is  ac- 
« iimitlishetl  by  jthotitenKM'avintr  a 
1  .'i-mil  copjier  sheet  honileil  to  a 
jiajK-r-hase  Hakellte  sheet. 

The  i:i2  to  l.'tS-mc  i-f  amjilifier, 
iisinir  two  staifes  of  tyjK-  ti.At’i.'i 
^tiila-s  with  three  iloiihle-t lined  cir¬ 
cuits,  satisfactorily  isolates  the  first 
ami  siH'ond  oscillators  Automatic 
KMin  control  i.s  not  used  iM-catise 
th<‘  hand-shajK-  resjMinse  varies 
markedly  with  varyiiiK  tube  trans¬ 
conductance. 

The  tuning'  elements  illustrated 
in  the  undersiile  of  the  tuner 
chassis  comjtrise  strijts  tif  cojtjH'r 
foil  mounted  on  natural  jiajier-hase 
Kakelite  tuhin>r  vvith  low -loss  ce¬ 
ment.  TajK-red  copjier  foil  is  u.sed 
to  obtain  a  desirable  timiny  curve 
and  jirojK-r  trackinjr  of  the  r-f  and 
oscillator  circuits.  The  oscillator 
element  consists  of  a  bifilar  wind¬ 
ing  terminatiny’  in  a  sjtlit  cajiacitor 
si-ction.  All  three  elements  are 
tiimHl  by  means  of  coj'jter  or  brass 
cores  insitle  the  Bakelite  tubinjr. 

The  uhf  converter  mot  showni 
has  been  desii,--ned  to  ojierate 
into  the  antenna  conmn-tion  of  a 


television  receiver  timetl  to  either 
channel  12  or  FI.  The  hiy'h-pass 
filter  has  a  ciitotT  at  about  175  me. 
.\n  r-f  tuned  circuit  with  jirojier 
imjM-ilance  matchiny'  to  maintain 
hiy'h  ojieratiny'  circuit  W  is  used  Ik-- 
twceii  the  filter  ami  the  crystal 
mixer. 

The  i-f  system  comjirises  a  low- 
noise  hiy’h-y-ain  ca.sctKie  staym  fol¬ 
lowed  by  a  conventional  jK-ntode 

stay'!-. 

The  Stratford-Hridy'ejiort  jiroj- 
ect,  under  the  direction  of  B. 
•lollitfe,  co-ordinates  the  facilities  of 
RCA  I.aboratories,  RC.\  Victor  Di¬ 
vision  ami  the  National  Broadcast- 
inif  Co.  The  latter  unit  has  taken 
resjionsibility  for  jiriHiirement  of 
the  site,  construction  of  buildiny' 
ami  tower,  installation,  ojieration 
ami  field  investigations. 

.Xcknowledjrement  is  math-  ftir 
technical  details  of  the  ei|uipiment 
ilesiy'n  used  herein  to  C.  D.  Kentner, 
T.  .M.  tiluyas,  L.  .1,  Wolf  and  O.  (). 
Fiet. 

Comjtlete  enjrineeriny  ilata  on  the 
KC2X.'\K  exjM-rimental  station  aji- 
jiear  concurrently  in  the  .March 
I'.toO  issue  <if  the  /iC.l  lit  rit  if. 
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0(  lh«  lour  compoQontt  ol  tho  lu«l  qoq>  lyitom  brldqo  transformor,  indicator.  ampUlior  and  tank  unit  only  tho 
indicator,  a  robalonco  motor,  conioins  moving  ports 

AIRPLANE  FUEL  GAGE 


l.aliorutorN  urriirurv  is  |»ro\i«l(Ml  in  u  instriiiiuMit  that  iii«li<‘at<‘s  tin*  wri^lit  of  fiit*!, 

ratlirr  than  \olnin<‘.  Kinph»ys  s4‘lf-halan<'in^  hritl^t*  |irinri|il<*.  afipruviMl  f<»r  military  air* 
rraft  ninh*r  AN-(i-.’tlA  spn-ifirations 


By  CURTISS  R.  SCHAFER* 


i*  '  h'irrfrttutrM  y.ntjhtt 
t'nnr  /••irA.  Vrn  Vor* 


DI'RING  the  latter  part  i>f  1942, 
the  disadvanta^'es  of  the  con¬ 
ventional  float  types  of  trasoline 
jfa»fe  for  aircraft  lietame  apparent. 
Thi.s  tfajre  employjsl  a  cork  or  hol¬ 
low  metal  float  to  measure  the  level 
of  the  fuel;  the  information  was 
then  transmitted  via  Rears.  maR- 
nets  and  or  selsyns  to  an  indicatinR 
instrument  on  the  pilot’s  or  fliRht 
eiiRineer’a  instrument  panel.  Seri¬ 
ous  errors  resulted  from  Rasoline 
slosh,  the  volumetric  expansion  of 
Rasoline  with  an  increase  in  tem- 
|)erature,  chaiiRes  in  supply  voltaRe 
and  wear  in  mechanical  linkaRes. 

In  the  effort  to  obtain  a  better 
fuel  quantity  RaRe  for  both  mili- 


•  Now  riifmlM'r  *'f  ?h**  hnh  ;*!  Kt;ifr 

C.  S.  lii«  .  Starnfor*!. 


tary  and  commercial  airplanes, 
three  new  tyiH*s  of  capacitor  RaRes 
were  developed.  All  of  these  make 
u.se  of  the  dielectric  constant  of 
Rasoline,  which  varies  from  1.S5  to 
2.3,  dependiiiR  on  the  tem[M-rature 
and  the  constituents  of  the  Rasoline. 

The  first  type  consisteil  of  an 
oscillator  (around  liK)  kc)  which 
supplied  VoltaRe  to  a  capacitance 
bri<lRe.  One  arm  of  this  bridRe  was 
:i  concentric  tube  capacitor  mounted 
vertically  in  the  tank;  the  unbalance 
voltaRe,  which  was  pro|K)rtional  to 


—  lx  iM  ■  ! 
lip  ^  . 

^  _ .orssciv.r  ;  l..„e 


FfG.  I  -  Motor  •lomonti  of  Iho  brldqo 
cimll 


the  level  of  the  fuel,  was  reidified 
and  read  on  a  270-deRree  d-c  mi¬ 
croammeter. 

The  second  ty|K‘  also  used  an  os¬ 
cillator  feedinR  a  bridRe  with  two 
cap.acitance  arms,  one  of  which 
aRain  took  the  form  of  a  concentric 
tube  a.ssembly  in  the  fuel  tank.  The 
currents  flowiiiR  throuRh  the  tank 
unit  and  the  reference  capacitor 
(usually  of  the  fixed  silver-mica 
variety)  were  rectified  and  com¬ 
pared  in  a  d-c  ratiometer.  An  im¬ 
proved  version  of  this  type  used  an 
u-c  ratiometer,  constructed  like  a 
miniature  two-phase  jsiwer  factor 
meter.  This  version  eliminateil  the 
rectifiers  anil  their  waveform 


Approved  Type 

The  third  tyjw  is  based  upon  the 
self-balancinR  bridRe  principle  and 
is  now  the  only  tyja-  approveil  for 
military  aircraft  under  AN-(I-31A 
specifications.  In  common  with  the 
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FIG.  2  Circuit  oi  comauiclolly  avallabU  lu*l  qaq* 


FIG.  3  Cutaway  Ti»w  oi  lank  unit 


ofhtT  twd  vtT.iionc  «>f  ('iiiiai'itMtice- 
t>'|K>  iriiKff.  it  inilii'att>;»  wciicht  of 
fu«*l  ratiivr  than  voliimt*  wiit-n 
!  with  AN-F  2S.  AN  F-32,  A.N’-F-.H 
I  and  AN-F-IH  aircraft  fuels.  Thi.s 
I  conce|it  of  fuel  (jiiantity  measure¬ 
ment  i.s  (iiiile  important,  for  enirine.s 
use  fuel  on  a  wiMirht  rather  than 
Volume  hasi.s. 

Circuit  Action 

The  ha.sic  hridire  circuit  i.s  shown 
in  Fiir.  1.  \  concentric  tulie  capaci¬ 
tor  .4  i.s  mounted  vertically  in  a  cell 
I  of  the  yasoline  tank.  When  the 
I  tank  is  empty,  and  there  i.s  no  iraso- 
I  line  in  .1,  the  capacitance  of  A 
\  tHpialfl  that  of  the  reference  capaci- 
I  tor  /{  (usually  75  to  in  typi- 

I  cal  installations  1.  If  the  voltaires 
j  across  1.  and  L,  are  also  erpial,  there 
is  no  iinhalance  voltage  feil  into  am- 
plitter  (’,  no  movement  of  motor  M, 
and  the  arm  of  p<>tentiometer  P  re¬ 
mains  at  the  emj'ty  end  of  scale  K. 

If  the  tank  cell  is  half  full,  the 
impeilance  of  .4  is  decreased,  and 
the  increase  in  voltaire  from  I, 
must  he  halancetl  out  hy  an  increase 
in  voltaye  (hut  of  the  opposite 
phase'  from  L,.  This  is  accom¬ 
plished  hy  aildinir  voltaKe  from  />„ 
which  is  in  phase  with  the  voltai.'e 
from  I.  This  voltaire  is  added  hy 
driving  the  imtentiometer  wiper  to 
a  piwition  midway  Ix'twivn  E  and 
F,  which  retialances  the  hridire. 
When  the  tank  is  full,  the  amplifier 
AKain  drives  the  motor  to  the  new 
balance  |Miint,  at  F. 

The  motor  M  is  a  miniature  two- 
phase  instrument  type,  with  a 


salient-pole,  hijrh-re.si.stance  rotor 
which  is  designed  to  irive  maximum 
toripie  when  stalled.  The  current 
for  one  phase  is  supplied  by  the 
amplifier,  the  current  for  the  other 
by  the  same  generator  that  supplies 
the  primary  of  hridire  transformer 
T.  The  phase  fed  hy  the  irenerator  is 
known  as  the  line  phase,  or  refer- 
eni-e  phase,  and  is  fed  throuirh  a 
capacitor  .so  that  it  is  normally  I>0 
deirrees  out  of  phase  with  the  cur¬ 
rent  from  the  amplifier. 

The  current  from  (he  amplifier  is 
always  in  pha.se  with  the  output 
voitaye  from  the  hridire,  hut  the  lat¬ 
ter  may  he  either  in  phase  with,  or 
ISO  deirrees  out  of  phase  with,  the 
irenerator  voltaire.  Hence  the  direc¬ 
tion  of  rotation  of  the  motor  de- 
IM'nds  uiMMi  the  phase  anirle  of  the 
current  from  the  amplifier.  Bridire, 
amplifier  and  moti>r  are  connected 
so  that  the  unbalance  voltaire  from 
the  hridire  always  drives  the  motor 
and  potentiometer  in  the  direction 
required  to  rebalance  the  hridire. 

.■\s  the  lialance  point  is  ap¬ 
proached.  the  amplifier  output  de¬ 
creases.  when  balance  is  reached, 
the  amplifier  input  and  output  are 
cancelled  out  and  the  motor  stops. 
Thus  the  hridire  is  automatically 
halancetl.  Since  fuel  quantity  de¬ 
termines  the  position  of  the  wi[H'r 
arm  on  the  potentiometer,  a  pointer 
may  he  attach^^^  to  the  shaft  carry- 
inir  the  wiper  arm  and  thus  indicate 
l»ounds  of  fuel  on  an  appropriate 
circular  scale. 

The  schematic  of  a  commercial 
model  is  shown  in  Fifr.  2.  Refine¬ 


ments  have  lieen  added  to  the  basic 
circuit  to  allow  for  manufacturinir 
ti>lerances  in  the  values  of  the  vari¬ 
ous  conijaments.  Totentiometer  P, 
i.s  used  to  calibrate  the  full-scale 
point;  /’,  is  the  zero  or  empty  cali¬ 
bration  adjustment.  A  6.3-volt 
windinir  has  been  added  to  the 
hridire  transformer  to  supply  the 
heaters  of  the  tulH*s  in  the  ampli¬ 
fier. 

Resistors  /(,  and  R,  limit  cur¬ 
rent  in  ca.se  of  a  shorted  reference 
capacitor,  tank  unit  or  wirinir.  The 
reference  capacitor  is  repre¬ 
sented  hy  R  in  the  basic  circuit  dia- 
irram.  This  is  hermetically  sealed 
in  an  H('-6  U  crystal  holder,  and 
jiluirs  into  a  socket  in  the  bridge 
unit.  The  hridire  transformer  is 
sujiplied  with  115-vo!t,  400-cycle, 
sinirle-phase  current:  the  amplifier 
and  indicator  must  also  be  supplied 
from  the  same  current  source  to 
maintain  proper  phase  relation¬ 
ships  in  the  system. 

Tank  Unit 

The  tank  unit  (.4  on  the  diagram 
of  the  basic  circuit)  is  made  of 
three  concentric  tulies  of  different 
diameters;  the  inner  and  middle 
tubes  are  insulated  from  each  other 
and  from  the  outer  tulie.  All  are 
assembled  into  a  head  castinR  which 
holds  them  rigidly  toirether  and  pro¬ 
vides  a  surface  for  mountinir  the  en¬ 
tire  unit  in  the  fuel  tank  of  the  air¬ 
plane.  The  center  tube  and  the 
middle  tula*  form  the  active  capaci¬ 
tor  surfaces;  the  outer  tube  is 
K'rounded  and  serves  as  elect  ro- 
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statii.-  and  meohaniial  <<hieldin>:. 

Both  the  inruT  and  middle  tubes 
are  slotted  as  shown  in  the  cutaway 
view  of  Fijr.  d  and  the  inner  tuU* 
may  l>e  rotated  by  means  of  a  spur 
Rear  and  quadrant  liK'ated  inside 
the  head. 

This  arran^rement  provides  a 
Very  accurate  and  ingenious  means 
of  setting  the  electrical  capaci¬ 
tance  of  each  unit  to  a  prede¬ 
termined  value,  and  exact  inter¬ 
changeability  is  assured  in  spite  of 
commercial  tolerances  in  tube  di¬ 
ameters  and  wall  thicknesses.  Spac¬ 
ing  between  tubes  is  b.l  inch,  which 
is  adequate  to  prevent  bridjrinjr  by- 
drops  of  water. 

Holes  are  provided  at  both  top 
and  bottom  of  the  middle  and  outer 
tubes  to  admit  trasoline  and  permit 
air  to  e.scape,  and  the  size  and 
numl»er  of  these  holes  are  so  con¬ 
trolled  as  to  virtually  eliminate 
the  effects  of  gasoline  slosh  in  the 
tank. 

Tank  Circuit 

The  inner  and  middle  tul>es, 
which  are  the  active  elements  as 
far  as  the  Raire  is  concerned,  are 
both  above  pround  ele<-trically. 
This  means  that  wirinp  capai- 
itances  are  to  pround  in  each  case. 
The  capacitance  of  the  unshielded 
lead,  which  connects  the  middle 
tul>e  to  one  side  of  the  bridpe  trans¬ 
former,  is  to  pround,  and  effectively 
across  the  low  impedance  of  one 
side  of  the  bridpe  transformer  sec¬ 
ondary. 

The  capacitance  of  the  coaxial 


cable,  which  runs  from  the  inner 
tulH.‘  of  the  tank  unit  to  one  side 
of  the  reference  capacitor  and 
thence  to  the  amplifier  pri<l.  is  also 
a  capacitance  to  pround,  and  thus 
does  not  affect  the  values  of  the 
capacitors  in  the  bridpe. 

However,  the  value  of  this  capac¬ 
itance  does  affect  both  the  phase 
anple  and  the  mapnitude  of  the  out- 
I)Ut  voltape  from  the  bridpe.  as  il¬ 
lustrated  in  Kip.  t.  The.se  relation¬ 
ships  are  shown  in  the  praph  of 
voltape  and  phase  anple  curves  of 
output  voltape  F.  for  values  of  C 
I  tank  unit  capacitance  plus  refer¬ 
ence  capacitance)  and  (capaci¬ 
tance  in  shunt  with  the  output  of 
the  bridpe). 

A  total  of  200  volts  acro.ss  the 
.secondary  of  the  bridpe  trans¬ 
former  has  la>en  assumed.  The  basic 
equations  are: 

O  -  t*n  ->  H  uR  (r.  I-  nr 
tun  R 

The  reduction  in  outi)ut  voltape 
resultinp  from  larpe  values  of  C, 
means  a  loss  of  sensitivity,  which 
may  usually  be  off.set  by  more  pain 
in  the  amplifier.  The  chanpe  in 
phase  anple  must  be  taken  into  ac¬ 
count  when  determininp  the  value 
of  the  motor  phasinp  capacitor  C, 
so  that  there  is  a  90-depree  pha.se 
relation.ship  between  the  windinps 
of  the  2-phase  motor.  This  pha.se 
anple  pives  maximum  stalled  tor(|ue 
in  a  motor  of  this  type. 

The  value  of  C,  that  is  added  to 


the  coaxial  cable  capacitance  is 
usually  a  compromise  to  give  a  rea¬ 
sonable  output  voltape  from  the 
bridpe  plus  the  minimum  phase 
shift  when  poinp  from  empty  to 
full  tank  unit  capacitance  values. 

The  amplifier  is  designed  around 
J.\N-approved  miniature  tubes.  A 
simple  feedback  loop  between  the 
two  12.AT7  plates  gives  adequate 
stability.  The  filter,  coupling  and 
motor  phasing  capacitors  are  her¬ 
metically  sealed  in  metal  cases.  The 
output  transformer  is  also  hermet¬ 
ically  seale«l.  Cathwle  bias  is  u.sed 
in  the  input  stage  to  assure  ampli¬ 
fier  interchangeability  with  varying 
values  of  shunt  capacitance. 

The  indicator  comprises  a  pre¬ 
cision  linear  potentiometer,  wire- 
wound,  w  hich  is  driven  by  a  minia¬ 
ture  2-phase  motor  through  a  pear 
train  to  relmlance  the  bridpe  and 
rotate  a  pointer  over  the  face  of  a 
dial,  which  indicates  the  total 
weijfht  of  fuel  in  the  tanks. 

Features 

This  type  of  fuel  page  has  sev¬ 
eral  outstanding  advantages.  The 
amplifier  it.self  is  not  a  part  of  the 
measuring  circuit,  and  thus  any 
tubes  (or  the  entire  amplifier)  may 
Ik‘  replaced  without  a  shift  in  cali¬ 
bration  or  any  other  chanpe  in  the 
accuracy  of  the  page. 

Variations  in  s|)ecific  gravity  are 
almost  entirely  comin-nsated  by 
variations  in  volume,  so  that  the 
net  result  is  to  read  the  weight  of 
the  fuel.  This  is  important  be¬ 
cause  the  power  that  may  be 
obtained  from  an  engine  is  pro¬ 
portional  to  the  weight  of  the  fuel 
consume*!  rather  than  the  volume. 

The  ab.sence  of  moving  parts  in 
the  tank  unit  means  that  these  units 
will  not  have  to  be  pulled  out  of  the 
tanks  to  replace  worn  parts. 

The  use  of  a  2-pha.se  rebalance 
motor,  instead  of  a  moving-coil  in¬ 
strument,  provides  a  rugged  high- 
torque  indicator  ideally  suited  for 
the  purpo.se  provided. 

The  self-balancing  bridge  prin¬ 
ciple  proviiles  laboratory  accuracy 
in  a  rugged,  dep«“ndable  instrument. 
This  increa.sed  accuracy  permits  a 
larger  pay  load,  or  Iwjrnb  load,  to  be 
carrie<l,  since  it  reduces  the  amount 
of  fuel  that  must  be  carried  to  cover 
possible  errors  in  the  fuel  gage 
reading. 
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Recent  Developments  in 
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Author  ritrn  fea^ihility  of  a  sy.xtriii  for  iraiiMiiitliii^  tlu*  Kll^li^h  laii^iia^t*  at  «|it‘ak.iii^  ral»* 
ovrr  a  riiaiiii«‘l  uiili  20-to-l  hi^nal-to-iioi'«‘  ratio  ami  a  haiuiwiiltli  of  onl\  r\r|«>  iicr 

f««*<'on«i 


By  CLAUDE  E.  SHANNON 

H*U  telrphfH*  i  » .  t 

yurrtty  H*il.  \»u  Jtr^ry 

THK  NfWKK  S^STKMS  (if  niixJula 
tion,  Ktii  h  as  f-ni,  (ipm  i  pulse 
IMisitiiin  miMiulatiiin ).  and  [H-ni 
(pulse  eiHle  miMliilation  ) ,  have  the 
inlerestiriK  property  that  it  is  jios- 
sihle  to  exehaiiKe  tiandwidth  for  si>;- 
nal-to-noise  ratio;  that  is,  we  can 
tratismit  th<‘  sartu*  information  with 
a  snialler  transniitter  (Hiwer  iiro- 
\lded  We  are  williiiK  *<>  use  a  larjrer 
handwidth.  Conversely,  in  |K'm  it  is 
{Hissilile  to  use  a  smaller  handwidth 
at  the  ex|wnse  of  an  increased  so'- 
nal  jiower.  The  discovery  of  these 
sytserns  has  prompted  a  re-exami- 
nalion  of  th<‘  fo>indatiotis  of  com 
miinication  theorv  A  niimlM'r  of 
workt-rs  have  cont rihiitisl  to  this 
field,  amoiiy  them  Cahor.  Wiener. 
Tiiller,  Sullivan  and  the  writer 
The  basic  ideas  of  communication 
theory  are  not  new.  Important 
pioneering'  work  was  done  hv  Ny- 
ipiist  and  Hartlev-  in  the  IlfJh's  and 
some  of  the  risits  can  even  he 
traced  hack  to  the  nineteenth 
centurv  (ihvsiiist  Holtrrnann.  The 
more  r»s-ent  developments,  however, 
ini  lude  factors  that  were  iv'norisl  in 
earlier  treatments;  in  particular, 
we  now  have  a  much  better  under¬ 
standing  of  the  etfi'ct  of  noise  in 
the  channel  and  of  the  importance 
of  statistual  iiropeities  of  the  mes¬ 
sages  to  he  transniltted 

In  this  paper  the  hiyhliyhts  of 
this  recent  work  will  !«■  described 
with  as  little  mathematics  as  jsis- 
sihhv  Since  the  suhjis-t  is  essen¬ 
tially  a  mathem.itli  al  one.  this 
ms'essitates  a  sai  i  itice  of  rijror;  for 
more  precise  treatments  the  reader 
ma\  consult  the  hlhlioy'i-.iphv 

so 


The  ty|H-  of  communication  sys¬ 
tem  that  has  lK*en  most  e.xteiisively 
investiirated  is  shown  in  Fit;.  1. 

It  consists  of  an  information  source 
which  produces  the  raw  informa¬ 
tion  or  messajfe  to  !»•  t  ransmitt«‘d. 
a  transmitter  which  encodes  or 
miKlulates  this  information  into  a 
form  suitahh'  for  the  channel,  and 
the  channel  on  which  the  encoded 
information  or  sijrnal  is  trans¬ 
mitted  to  the  receiving'  jioint.  l>ur- 
inir  transmission  the  siiriial  may  he 
perturla'd  by  noise  as  indicated 
schematically  by  the  noise  source. 
The  r«s-eiv«sl  si|,'nal  y'os's  to  the  re¬ 
ceiver,  which  decodes  or  demodu¬ 
lates  to  recover  the  oriy'inal  nies- 
saK'e.  and  then  to  the  final  destina¬ 
tion  of  the  information. 

It  will  lie  seen  that  this  system  is 
siidicitmtlv  v'eneral  to  incliidt*  the 
majority  of  communication  prob¬ 
lems  if  the  various  elements  are 
suitably  interiireted.  In  television, 
for  example,  the  information  source 
is  the  scene  beitljr  televised,  the 
messay'e  is  the  output  of  the  pick-up 
tiilH'  and  the  siy’iial  is  the  output  of 
the  transmitter. 

.■\  basil-  idea  in  communication 
theory  is  that  information  can  be 
treated  very  much  like  a  physical 
ipiantitv  such  as  mass  or  eiiervry. 
The  system  in  Kiy'  1  is  rouy'hly 
analoK'ous  to  a  transportation  sys¬ 
tem;  for  example,  we  can  imavrine 
a  lumber  mill  prodiicinjf  lumln'r  at 
a  certain  point  and  a  cotivevor  sys- 
tern  for  transporting  the  lumber  to 
a  second  point.  In  such  a  situation 
there  are  two  imiMirtant  (luantities, 
the  rate  R  (in  cubic  feet  per 
sei'ond )  at  vvhich  lumber  is  pro¬ 
duced  at  th«‘  mill  and  the  cajiacity 
('  cubic  feet  per  second)  of  the 
conveyor  If  R  is  irreater  than  (' 


it  will  certainly  be  impossible  to 
traiisiHirt  the  full  output  of  the 
lumlier  mill.  If  R  is  less  than  or 
eipial  to  (',  it  may  or  mav  not  la* 
(xissible,  dependlllif  on  whether  the 
lumber  can  b«*  packed  erticiently  in 
the  conveyor.  Suppose,  however, 
that  vve  allow  ourselves  a  saw-mill 
at  the  .source.  Then  the  lumber  can 
be  cut  up  into  small  pieces  in  such 
a  way  as  to  fill  out  the  availabh' 
capacity  of  the  conveyor  with 
inO-perceiit  etfic  iein  v.  Naturally  in 
this  case  we  should  provide  a  car¬ 
penter  shop  at  the  receiving'  jioint 
to  (flue  the  pieces  back  to^rether  in 
their  oriy'inal  form  before  passintr 
them  on  to  the  consumer. 

If  this  analov'y  is  sound,  we 
should  be  able  to  set  up  a  measure 
R  in  suitable  units  telliiijr  how 
much  information  is  produced  iwr 
second  by  a  y'iven  information 
source,  and  a  second  measure  (’ 
which  determines  the  capacity  of  a 
channel  for  transmitt iny'  informa¬ 
tion.  Furthermore,  it  should  be 
Iiossible,  by  iisiny'  a  -uitable  codiny' 
or  niiMliilation  system,  to  transmit 
the  information  over  the  channel  if 
and  only  if  the  rate  of  production  R 
is  not  y'reater  than  the  capacity  ('. 
That  this  is  actually  pu.-sible  is  a 
key  result  of  nvent  research  and 
vve  will  indicate  brietly  how  this  is 
accomplished. 

Measurement  of  Information 

Itefnre  vve  c.an  i-onsider  how  in¬ 
formation  is  to  be  measured  it  is 
necessary  to  clarify  the  tirwise 
meaniny'  of  information  from  the 
point  of  view  of  the  comm unic.at ion 
eny'ineer.  In  y'eiieral.  the  messay'es 
to  be  transmitted  have  meaniny'. 
This,  however,  is  (piite  irrelevant  to 
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the  problem  of  transmitting  the  in¬ 
formation.  It  is  as  diffu'ult  (more 
so.  in  fact  i  to  transmit  a  series  of 
nonsense  syllables  as  straijrht  Knjr- 
lish  text.  .A  little  thoujrht  on  the 
subject  will  convince  one  that  the 
siKiiiticant  asiwct  of  information 
from  the  transmission  standpoint  is 
the  fact  that  one  particular  mes- 
sa>fe  is  chosen  from  a  set  of  pos¬ 
sible  messa»fes.  The  thinjr  that 
must  be  transmitted  is  a  sptH-ifica- 
tion  of  the  particular  messajre 
which  was  chosen  by  the  informa¬ 
tion  source.  If  and  only  if  such  an 
unambitruous  specification  is  trans¬ 
mitted,  the  original  messaKe  can 
be  reconstructed  at  the  receiving' 
point.  Thus  information  in  our 
sense  must  be  correlated  with  the 
notion  of  a  choice  from  a  .set  of 
possibilities. 

The  simplest  tyjH*  of  choice  is  a 
choice  from  two  possibilities,  each 
with  probability  This  is  the 
situation,  for  example,  when  one 
tosses  a  coin  which  is  eijually  likely 
to  come  up  heads  or  tails.  It  is  con¬ 
venient  to  use  the  amount  of  infor¬ 
mation  prtsluced  by  such  a  choice 
as  the  basic  unit,  called  a  binary 
dijrit  or,  more  briefly,  a  bit.  The 
choice  involved  with  one  bit  of  in¬ 
formation  can  U*  indicated  sche¬ 
matically  as  in  Fi>f.  2.\.  At  point 
h  we  may  choose  either  the  upper 
or  lower  line  with  probability  \  for 
each  possibility.  If  there  are  .V 
possibilities,  all  eipially  likely,  the 
amount  of  information  is  yiven  by 
lo>r  .V.  The  reason  for  this  can  Ih> 
seen  from  Fiir.  2H,  where  we  have 
eijfht  possibilities  each  with  proba¬ 
bility  i.  The  choice  can  l)e  ima>f- 
ined  to  (K-cur  in  three  stay'es,  each 
involving'  one  bit.  The  first  bit 
(•(((•responds  to  a  choice  of  either 
the  first  four  or  the  second  four  of 
the  eijfht  possibilities,  the  sec([nd 
bit  rorres|)onds  to  the  first  or 
second  pair  of  the  four  chosen,  and 
the  final  bit  determines  the  first  or 
second  member  of  the  pair.  It  will 
l>e  .seen  that  the  number  of  bits 
re(iuired  is  IokA’,  in  this  case 
lojTtS  or  .3. 

If  the  probabilities  are  not  e(|ual. 


the  fornuda  is  a  litt'e  more  compli¬ 
cated.  A  simple  ca.se  is  shown  in 
Fijf.  2(’.  There  are  four  possible 
choices  with  probabilities  1,  1,  i 
and  i.  This  can  la-  broken  d<(wn 
into  a  .se<iuence  of  binary  choices 
as  indicated.  The  information  i>ro- 
duced  is  jfiven  by  (1  \  •  ii; 

the  1  is  from  the  first  choice  i  at 
point  ;>'  which  always  (KTurs,  the 
J  is  fr((m  the  choice  at  |M(int  </, 
which  (K-curs  only  half  the  time 
(when  the  lower  line  is  chosen  at 
point  /»(.  and  S((  on.  In  jfeneral, 
by  a  similar  decomtK>siti((n.  the  in¬ 
formation.  when  the  choices  have 
probabilities  p,.  p .  ,  p..  is  jriven 

by ; 

U  -  pili’K./'i  t  e  *- 

p.lnfcp,  1 

This  formula,  then,  jrives  the 
amount  of  information  produced  by 
a  sinyde  choice.  -Vn  inf((rmatiun 
S((urce  produces  a  messajre  which 
consists  of  a  se(iuence  of  choices, 
for  example,  the  letters  of  printed 
text  ((r  the  elementary  W((rds  or 
sounds  of  s[M-ech.  In  these  ca.ses, 
by  an  applicatiidi  of  hap  1,  the 
amount  of  information  produced 
per  second  or  iM‘r  symbol  can  la- 
calculated.  It  is  interestiiiK  that 
this  information  rate  for  printed 
Fnylish  text  is  about  two  bits  per 
letter,  when  we  c((nsider  statistical 


structure  only  ((ut  to  word  lenjrths. 
l.onjr-ranj?e  meaninjr  structure  may 
reduce  this  fijrure  considerably. 

Encoding  Information 

The  im|H)rtance  of  the  measure 
of  information.  //.  is  that  it  de¬ 
termines  the  saviny'  in  transmission 
time  that  is  possible,  by  i)ro|H>r  en¬ 
coding.  due  to  the  statistics  of  the 
message  source.  To  illustrate  this, 
(■((tisider  a  lauKuaxe  in  which  there 
are  only  four  letters;  .A,  H,  C  and 
IK  Supp((.se  these  letters  have  the 
((robabilities  i,  i,  i  and  i,  as  in  Fiy'. 
•2C. 

In  a  loiiK'  text  in  this  lantrua^e, 
.t  will  iKcur  half  the  time,  H  one- 
({uarter  of  the  time,  and  so  on. 
Suppo.se  we  wish  to  encinle  this 
lantruaKe  into  binary  dibits,  0  or  I. 
Thus  we  miirht  wish  to  transmit  on 
a  pulse  system  with  two  types  of 
pulse.  The  most  direct  c(Hle  is  the 
f((llowinK:  A  (Kt,  H  ((!,('  ■=  10, 
P  —  II.  This  code  re(|uires  tw(» 
binary  diKits  ja-r  letter  of  messajre. 
I’.y  usintr  the  statistics,  a  better 
code  can  be  constructed  as  follows: 
.A  ^  0,  H  10.  ('  -  110,  P  111, 
It  is  readily  verified  that  the  orig¬ 
inal  messaK'e  can  be  recovered  fpun 
its  enciMled  form.  Furthermore, 
the  number  of  binary  dijrits  u.sed  i.s 
smalb'r  on  the  av.sra>fe.  It  will  be. 


FIG.  1  Cencraliied  communication  tyilom  la  roughly  analoqoua  to  a 
tranaportation  ayatam 


FIG.  2  Schamatic  rapraaantation  ol  FIG.  3  Slgnala  rapraaantaci  by  tunc 

agual  and  unaqual  probabUitlaa.  The  liona  oi  lima  which  lie  within  a  band 

choice  inaolvad  with  one  bit  (binary  oi  Iraguanciaa  W  cpa  wide  can  bo  apecl- 

dlqil)  ol  Inlormatlon  la  comparable  to  lied  by  the  ealuea  ol  a  aerlaa  ol  iK|ualIy 

(oaainq  a  coin  heada  or  taila  tpaced  aamplea  1/21^  aeconda  apart 
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in  fai  t  t  aii'niatiii  a.i  follovii: 

i  I  ♦  W  •  I  3,  .  J  ■»  li 
»h»'r»-  thf  firnt  tt-rm  i<  iJue  to  the 
Jfttrr  ,1,  which  m  cui'K  half  the  time 
ami  11  one  binary  iliifit  loiii.',  ami 
mmilariy  for  the  othem.  It  will 
l»e  noted  that  II  lx  Jint  the  \aliie  of 
//  calciilateil  for  Fik-  2<' 

'I  he  renu  t  we  have  verilied  for 
thin  Hliecial  caie  hold*  v'etierally. 

If  the  information  raJ.e  of  the 
me««ay'e  m  //  bits  |»t  letter,  it  m 
|H)HNlble  to  ell. (Hie  it  into  binary 
(lijritH  uoiiiK.  on  the  a\eia/e,  onl. 

//  binary  dinit.s  (M-r  letter  of  te\t. 

1  here  is  no  inethcHl  of  enc(Hltli|r 
which  linen  len.n  than  this  amount 

^  Capacity  of  a  Channel 

|1  Now  ron.sider  the  iiroblem  of  de- 
liiiinK  the  caiiacity  ('  of  a  channel 
for  transmittinir  information.  Since 
the  rate  of  (iriHliiction  for  an  infor¬ 
mation  source  ha.s  been  rieasiirt'd 
in  bit.s  per  second,  W“^woild  nat- 
*  tirally  like  to  mrasiire  ('  in  the 
®  same  nulls.  The  tpiestion  then  be- 
rj  comes  "What  is  the  ma\imum  n  im- 
t  ber  of  binary  dibits  |H“r  second  that 
I  an  be  transmitted  over  a  vriveii 
U  channel?” 

I  In  sotm  cases  the  an.svver  in 
*  simple  With  a  teletv  pe  channel 
!1  there  are  .'12  |iossib'e  sv  rnbols  Kach 
;]  -vmliol  therefore  represents  .'1  bit.s. 
h  provided  the  pos^itile  symbols  are 
used  with  e(|ual  [ir  ib.ibilily  If  we 
can  'end  ii  s\nit>ols  per  secicid,  and 
F  the  noise  level  |s  not  hl/h  en  niK'h 
I  to  introduce  any  errors  diiriiu' 

}/  transmission,  we  .-an  send  .'a  tiits 
1  J»T  second 

.Suppose  now  th.il  the  ch.innel  is 
detlned  as  f  (Mows;  We  ran  use  for 
siy'iials  any  I  .nctions  of  lime  i  n 
which  lie  within  a  certain  band  of 
f reijuencles,  U’  cycles  per  sei'ond 
wide  It  is  known  th.it  a  fiimtion 
of  this  lytH'  can  be  sptH-ilied  by  y'iv- 
intr  its  values  at  a  senes  of  eipially 
spaced  snm|iliny'  I'oints  1  2H'  sec¬ 
onds  ai>art  as  .shown  in  Kiy'.  It 
Thus  we  may  .say  that  such  a  func¬ 
tion  has  2lt'  detrrees  of  freedom,  or 
dimensions,  jier  second 

If  there  is  no  noise  whatever  on 
such  a  channel  we  can  distinyMiish 
an  infinite  number  ('f  ditferent 
amtditiide  levels  for  each  samji'e. 
('onseqiientlv  vve  could,  in  |<rinciple. 
transmit  an  infinite  number  of 
bimary  dirrits  jut  sivond.  and  the 
capacity  ('  would  U-  infinite. 


Kven  when  there  is  muse,  if  we 
jilace  no  limitations  on  the  trans¬ 
mitter  jMiwer,  the  cajiacity  vvill  lie 
infinite,  for  we  may  sti  1  distin- 
yjish  at  each  samjile  (Hiint  an  un¬ 
limited  numiHT  of  different  ampli¬ 
tude  levels.  Only  when  noi.se  is 
jire.sent  and  the  transmitter  jMiwer 
IS  limited  in  .sonie  way  do  we  obtain 
a  finite  cajiacity  The  cajiacity 

dejiends,  of  course,  on  the  statisti¬ 
cal  structure  of  the  noise  as  well  as 
the  nature  of  the  jMiwer  limitation. 

The  simjile.-t  t.vjie  of  noise  is 
white  thermal  noise  or  resistance 
noise.  The  jirobabilit.v  distribution 
of  arnjditiides  folows  a  (laussiaii 
curve  and  the  sjM-.  trum  i.s  flat  with 
freijilelicy  OVIT  the  b.ind  in  ituestlon 
ami  may  be  assumed  to  la*  Zero  out- 
-ide  the  band.  This  tyja*  of  noise 
IS  (  omjiletelv  sjie.  i  ie.l  ii.v  y'iviiqr  its 
mean  sijiiare  amjilil  .ide  ,  which 
|s  the  Jio'.ver  It  Would  deliver  into 


FIG.  4  Chanii*l  capacity  par  unit  band 
width  a*  a  lunction  of  ih*  tiqnal  to 
noUa  ratio  lor  two  pulto  tranimisilon 

lyttoma 


FIG.  S  Whoro  tho  lignal  to  noil*  ratio 
U  larqo.  halving  th*  bandwidth  roughly 
doubloa  tho  signal  to-noloo  rotlo  rogulrod 
lor  a  giTsn  chonnsl  capacity 


a  standard  unit  of  resistance. 

The  simplest  limitation  on  tran.s- 
mitter  power  is  to  assume  that  the 
averajee  jMivver  delivered  by  the 
transmitter  lor  more  jtrecisely  the 
mean  sijiiare  amplitude  of  the  siir- 
nali  is  not  greater  than  /*.  If  we 
define  our  channel  by  these  three 
jiarameters  If.  /’  and  .V.  the  capac¬ 
ity  ('  can  lie  calculated.  It  turns 
out  to  l>e 


bits  jier  sei'ond.  It  is  easy  to  see 
that  this  formu'a  is  ajiproximately 
riirht  when  /'  .V  is  larire.  The  re¬ 
ceived  sivrnal  will  have  a  jiower 
/'  -  .V  and  we  can  distiniruish 

somethiiiif  of  the  order  of 

\'(/*  *.V)  .V 

different  amplitudes  at  each  sanijile 
jMiint.  The  rea.son  for  this  i.s  that 
the  ranye  of  amjditude  of  the  re¬ 
ceived  siKiial  i.s  iirojiortional  to 
\  /'  •  .V,  while  the  noise  intro¬ 

duces  an  uncertainty  jirojtortioiial 
to  \  .V.  The  amount  of  information 
that  can  be  transmitted  with  one 
samjile  vvill  therefore  be  lojz, 

( /'  •  .Vi  .V ].  .^ince  there  are  2U' 
indejiendeiit  samjiles  per  second, 
the  cajiacity  is  ftiven  by  F.ij.  2.  This 
formula  has  a  much  deejier  and 
more  jire-is  ■  siyniificance  than  the 
above  argument  would  indicate.  In 
fact  it  can  be  shown  that  it  is  pos¬ 
sible.  by  jirojierly  choosinif  our  siif- 
nal  functions,  to  transmit  VT  loiTi 
I /'  •  .V)  .V  bits  Jier  second  with 
as  snuill  a  freijiieiicy  of  errtirs  as 
desired.  It  is  not  jiossible  to  trans¬ 
mit  at  any  hiirher  rate  with  an  arbi¬ 
trarily  small  freijiiency  of  errors. 
This  means  that  the  cajiacity  is  a 
sharjily  defined  ejuantity  in  spite  of 
the  noise. 

The  formula  for  C  app'ies  for  all 
values  of  /’  .V.  Kven  when  /'  .V  is 
very  small,  the  averaire  noise  power 
beitiK'  much  irreafer  than  the  aver¬ 
age  transmitter  pivver,  it  is  pos¬ 
sible  to  transmit  binary  dijfits  at 
the  rate  IT  IoKi  f  (/’  •  N)  '.V'  with 
as  small  a  frequency  of  errors  as 
desired.  In  this  case  lojj,  (1  -f- 
/’  .V'  is  very  nearly  (/’  .Vi  lopi  e 
or  1.113  /’  .V  and  vve  have,  approxi¬ 
mately.  (•  -  1  143  /'ll’  .V. 

It  should  be  emphasized  that  it 
is  possible  to  transmit  at  a  rate  C 
over  a  channel  only  by  properly  en- 
codii.i?  the  information.  In  preneral 
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the  rate  ('  cannot  be  actually  at¬ 
tained  but  only  approached  as  a 
limit  by  using  more  and  more  com¬ 
plex  encoding  and  longer  and  longer 
delays  at  both  transmitter  and  re¬ 
ceiver.  In  the  white  noise  case  the 
best  encoding  turns  out  to  be  such 
that  the  transmitted  signals  them¬ 
selves  have  the  structure  of  a  re¬ 
sistance  noise  of  jHJwer  P. 

Ideal  and  Practical  Systems 

In  Fig.  4  the  curve  is  the  function 
C  H’  =  log  ( I  -f-  /*  .V )  plotted 
against  P  .V  measured  in  db.  It 
represents,  therefore,  the  channel 
capacity  iH*r  unit  of  band  with 
white  noise.  The  circles  and  points 
correspond  to  pern  and  ppm  systems 
used  to  send  a  .sequence  of  binary 
digits,  adjusted  to  give  about  one 
error  in  10'  binary  digits.  In  the 
pem  case  the  number  adjacent  to  a 
point  represents  the  number  of 
amplitude  levels;  3  for  example  is 
a  ternary  pem  system.  In  all  cases 
positive  and  negative  amplitudes 
are  used.  The  ppm  systems  are 
quantized  with  a  discrete  set  of  pos¬ 
sible  positions  for  the  pulse,  the 
spacing  is  1  2U’  and  the  number 
adjacent  to  a  point  is  the  number 
of  possible  positions  for  a  pulse. 

The  series  of  points  follows  a 
curve  of  the  same  shape  a.s  the 
ideal  but  displaced  horizontally 
about  8  db.  This  means  that  with 
more  involved  encoding  or  modula¬ 
tion  systems  a  gain  of  8  db  in 
power  could  be  achieved  over  the 
systems  indicated. 

Unfortunately,  as  one  attempts 
to  approach  the  ideal,  the  transmit¬ 
ter  and  receiver  required  become 
more  complicated  and  the  delays  in- 
crea.se.  For  these  rea.sons  there 
will  be  some  point  where  an  eco¬ 
nomic  balance  is  established  be¬ 
tween  the  various  factors.  It  is 
possible,  however,  that  even  at  the 
present  time  more  complex  systems 
would  be  justified. 

A  curious  fact  illustrating  the 
general  misanthropic  behavior  of 
nature  is  that  at  tmth  extremes  of 
P  .V  (when  we  are  well  outside  the 
practical  range)  the  series  of  points 
in  Fig.  4  approaches  more  clo.sely 
the  ideal  curve. 

The  relation  C  =  IT  log  (1  -f- 
P,S)  can  be  regarded  as  an  ex¬ 
change  relation  t>etween  the  para¬ 
meters  W’  and  P  S'.  Keeping  the 


FIG.  t — Graphic  raprMantation  oi  a 
typical  lyalam  lor  cooMtxIng  band¬ 
width  at  lh«  co«t  oi  IncToasIng  Iraot- 
mlttod  power 

channel  capacity  fixed  we  can  de- 
crea.se  the  bandwidth  IT  provided 
we  increase  P  N  sufficiently.  Con¬ 
versely,  an  increase  in  band  allows 
a  lower  signal-to-noise  ratio  in  the 
channel.  The  retjuired  P  S’  in  db 
is  shown  in  Fig.  5  as  a  function  of 
the  band  IT.  It  is  assumed  here 
that  as  we  increase  the  bjuid  IT,  the 
noise  power  ,V  increases  propor¬ 
tionally,  .V  IT  S’,  where  .V.  is  the 
noise  power  per  cycle  of  band.  It 
will  be  noticed  that  if  /’  .V  is  large 
a  reduction  of  banii  is  very  ex¬ 
pensive  in  power.  Halving  the  band 
roughly  doubles  the  signal-to-noi.se 
ratio  in  db  that  is  retpiired. 

One  method  of  exchanging  band¬ 
width  for  signal-to-noise  ratio  is 
shown  in  Fig.  6.  The  upper  curve 
represents  a  signal  function  whose 
bandwidth  is  such  that  it  can  be 
specified  by  giving  the  samples 
shown.  Each  sample  has  five  ampli¬ 
tude  levels.  The  lower  curve  is 
obtained  by  combining  pairs  of 
samples  from  the  first  curve  as 
shown.  There  are  now  25  ampli¬ 
tude  levels  that  must  Ih*  distin¬ 
guished  but  the  .samples  occur  only 
half  as  fre(juently;  conse(iuently 
the  band  is  reduced  by  half,  at  the 
cost  of  doubling  the  signal-to-noi.se 
ratio  in  db.  Operating  this  in  re¬ 
verse  doubles  the  band  but  reduces 
the  required  signal-to-noi.se  ratio. 

To  summarize,  there  are  three 
es.sentially  different  ways  in  which 
bandwidth  can  be  reduced  in  a  sys¬ 
tem  such  as  television  or  s|)ee(  h 
transmission.  The  first  is  the 
straightforward  exchange  of  band¬ 
width  for  signal-to-noi.se  ratio  just 
discussed.  The  second  method  is 
utilization  of  the  statistical  correla¬ 


tions  existing  in  the  me.ssage.  This 
capitalizes  on  particular  pro{ierties 
of  the  information  source,  and  can 
Ih*  regardcnl  a.s  a  type  of  matching 
of  the  source  to  the  channel.  Fi¬ 
nally,  particular  properties  of  the 
destination  can  Ite  u.sed.  Thus,  in 
speech  transmission  the  ear  is  rela¬ 
tively  in.sensitive  to  pha.se  distor¬ 
tion.  Consetiuently,  pha.se  informa¬ 
tion  is  not  as  im|>ortant  a.s  ampli¬ 
tude  information,  and  oced  not  t>e 
.sent  so  accurately.  This  can  be 
translated  into  a  bandwidth  sav¬ 
ing,  and  in  fact  part  of  the  reduc¬ 
tion  attained  in  the  vocoder  is  due 
to  this  effect.  In  general,  the  ex¬ 
ploitation  of  particular  sensitivities 
or  blindnesses  in  the  destination  re¬ 
quires  a  proper  matching  of  the 
channel  to  the  destination. 

Many  present-day  communica¬ 
tion  systems  are  extremely  ineffic¬ 
ient  in  that  they  fail  to  make  use  of 
the  statistical  prop«*rtles  of  the  in¬ 
formation  source.  To  illustrate  this, 
suppose  we  are  interested  in  a  sys¬ 
tem  to  transmit  English  sjieech  (no 
music  or  other  sounds)  an<!  the 
quality  requirements  on  repnxluc- 
tion  are  only  that  it  Im*  intelligible 
as  to  meaning.  Personal  accents, 
infliH-tions  and  the  like  can  be  lost 
in  the  process  of  transmission.  In 
such  a  case  we  could,  at  least  in 
principle,  transmit  by  the  following 
.scheme.  .■\  device  is  constructed  at 
the  transmitter  which  prints  the 
English  text  corresponding  to  the 
spoken  words.  This  can  be  encisled 
into  binary  digits  using,  on  the 
average,  not  more  than  two  binary 
digits  per  letter  or  nine  per  word. 
Taking  100  words  [ler  minute  as  a 
reasonable  rate  of  s[M‘aking,  we 
obtain  15  bits  per  second  as  an  esti¬ 
mate  of  the  rate  of  producing  in¬ 
formation  in  English  speech  when 
intelligibility  is  the  only  fidelity  re¬ 
quirement.  From  Fig.  4  this  in¬ 
formation  could  lie  transmitted 
over  a  channel  with  20  db  signal-to- 
noise  ratio  and  a  band  with  of  only 
2.:i  cps! 
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Ultrasonic  Energy 


run  uiiH-.  i»f  ruiimilratrd  into  an  «‘\lr«Mii**ly  fun*  arra  r*‘«'onU  on  ^oninl- 

|»a|M'r  uitlioni  lonrliin^  it.**  Mirfarr.  Ma^in*lo>-trirtion  o'rillator,  n'in*:  an  J5U.) 
trio<lr.  a  nirk»*l-allo\  tnlw  al  ahoiit  2U.000  kr 
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MAKlNii  .1  pcrniaiii-iit  rts  onl  mi 
imp«T  withmit  liiui'hiiiK'  lh<’ 
.tiirfiti  !•  (if  the  piiiMT  may  Iw  accmti- 
plMhcil  \Mth  all  iiifdi'Miatimi-miHiii- 
latcil  liy'ht  '(iiiii'i’c  fiKUK-il  until  a 
miiMiitf  Ktrip  or  dine  of  liy'ht -sensi- 
ti\c  |ia|it'r  Where  it  is  iiiemueii- 
lent  or  im|iosstli|f  to  iin  iir|iorate  a 
In’ht -t ly'ht  housitiif,  or  where  the 
ll'C  of  lliflit  sen->ltl\e  |ia|ier  is  imde- 
sirahle,  some  otlier  means  for  trans¬ 
ferring'  the  information  to  iiaper 

must  lie  Used. 

Ultratonic  Recording 

A  s|ie(i;d  kind  of  sono  chronio 
ti(i|ii(  paper  offers  a  convenient 
alternative  It  is  cheinn  allv  treated 
so  that  imitioiis  of  its  surface 
which  are  siili.iis  led  to  hiy'h-intens- 
itv  ultrasonic  etiery’v  iindery'o  a 
Msilile  I  hall^'e  Thus,  a  modlllati'd 
soiirct'  of  ultrasonic  enery'v  could, 
if  sullicientiv  intense,  iiiscrilii'  in¬ 
formation  on  such  (i.iper  for  a 
IH'fm.iiietit  nsoid,  and  also  meet 
the  re<iuiremeiit  for  .i  rei'ordiny' 
head  that  ihu's  not  touch  the  sur- 
faic  of  the  paper. 

This  aitii  le  des,  rilies  an  ultra- 
solin’  peliei  ator  i  .ilialile  of  pin- 
l>ointini,'  tw.i  watts  of  ultrasoiuc 
eiiei’v''  for  the  puriiose  outlined  111 
Use,  the  KS  order  ('oiiit.  w  hli  h  Is 
.ntuallv  the  end  of  the  viliratiiiy' 

lie.  ..11  1.  '.,.,1.1,,  !■  1|..  I  II  I 
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Sftitr  I'tllrff  «if  H'lf  oAin  (/f  on 

element  of  a  may'iietostriction  o.scil- 
lator,  is  mounted  in  a  fixed  vertical 
liositioii  sliirhllv  above  the  special 
rts’orditiir  paper  which  is  coiitinu- 
ously  moved  for  time  reference. 

Generator  Requirements 

.\ii  analysis  of  tin*  iirolihmi  indi- 
(  all'll  that  a  practical  freipieiicy  for 
use  in  this  work  should  lii*  within 
the  (.'I'lieral  rativ'e  of  lu  to  ttn  kc.  .-X 
studv'  of  all  the  methisls  of  prodiic- 
iiii;  ultrasonic  vibrations  in  air  in¬ 
dicated  that  the  mairnelost rict ion 
osiillator  has  the  best  possibilities 
for  fiH’usiny'. 

It  was  estimated  that  2  watts  of 
usable  eiiei’ifv  would  be  reipiired  at 
the  [loiiit  of  fiH’us  in  order  to  etft*et 
nisi  ri|ition.  I'lider  most  favorable 
conditions,  the  power  converted 
into  sound  energy  is  estimated  to 
be  onlv  about  10  percent  of  the  elec¬ 
trical  eiiei’ify  delivered  to  the  vi¬ 
brating'  element  of  a  niav'in'tost ric- 
tion  oscillator.  Furthermore,  if  this 
vibratiii).'  element  is  provided  with 
a  retli'ctor  or  other  device  on  the 
end  for  fiK’Usiny'  the  etier(.'v  to  a 
point,  onlv  a  'mall  part  of  th*'  input 
eiierv'v.  iiossiblv  1  percent  will  be 
available  at  thi'  imint  of  fiH  us.  This 
itiiidition  would  call  for  an  o.scilla- 
tor  haviiiy'  about  20U  watts  electri¬ 
cal  ini'iit  to  the  vibratilly'  element. 

First  a  small  oscillator  was  built 
and  its  behavior  was  studied  in 
order  to  work  out  the  desiv'ii  of  a 


more  powerful  unit.  Based  upon 
this  preliminary  study,  the  design 
was  made  for  a  magnetostriction 
oscillator  usiiiy'  ati  triiaie  to 

drive  a  nickel  alloy  tube  at  about  2l) 
kc.  The  electrical  circuit  for  this 
power  unit  is  shown  in  the  diay'rani. 
rile  princiiial  elements  include  the 
tube,  a  plate  coil,  a  y'rid  coil  and  the 
vibratiny'  element  with  its  niount- 
iny'. 

Fxperinieiits  disclosed  that  a  1- 
to-1  turtis  ratio  between  plate  and 
y'l’id  coils  y'ives  the  best  results. 
When  the  y'rid  turns  exceed  the 
plate  tunis  by  more  than  a  2-to-l 
ratio,  the  Kfi'l  current  exceeds  the 
rated  cat>acity  of  the  tube.  .After 
several  trials,  U'st  results  were  ob¬ 
tained  by  usitiy'  66f)  turns  of  No.  2."> 
sse  wire  wound  with  ]-inch  inside 
diameter  one  inch  lotiy'  for  each  of 
the  coils. 

The  Vibrating  Element 

The  vibratinvr  element  consists  of 
a  thin-wall  nickel  alloy  tube  i  inch 
iti  diameter  and  securely  mounted 
in  a  riy'id  ho'der  desitrned  for  the 
purpose.  This  holder  yrips  the  tube 
securely  at  its  neutral  point  with¬ 
out  alTis’tiny'  its  nnsle  of  vibration. 
.A  tube  was  selected  rather  than  a 
Solid  rod  because  of  its  sui>erior 
heat-radiatiti>r  i|iialities.  In  an  os¬ 
cillator  of  this  power,  heat  dissipa¬ 
tion  is  a  serious  problem,  due  in 
(lart  to  internal  friction  and  part  to 
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Schematic  of  magnetostriction  oscillator 
with  seven  operating  frequencies  be 
tween  10  and  28  kc 

cir(.'ul;tliii^'  i-uncnt  iiutiufil  in  the 
tube  !)>•  the  jrrid  iind  plate  eoils.  The 
heating'  can  be  reduced  consider¬ 
ably  by  slittiny'  the  tidn'.  but  this 
in  turn  imMhices  a  wide  band  of  un¬ 
wanted  fre<|uencies  outside  the 
fundamental.  A  compromi.se  was 
elTwted  by  cuttiny'  a  short  lonjri- 
tudinal  slit  under  each  coil  and  leav- 
injf  the  ends  of  the  tube  intact. 

When  the  vibratinjf  element  in  a 
maynetostriction  oscillator  is  may- 
netized  by  a-c  it  will  vibrate  at 
twice  the  applied  frispiency.  This 
results  from  the  fact  that  the  rod 
will  contract  on  both  the  positive 
and  the  neyative  swinys  of  the  a()- 
plie(i  a-c.  To  make  the  rcul  vibrate 
at  the  applied  fretpiency,  a  maynetic 
bias  is  applied  and  this  should  ex¬ 
ceed  the  induced  maynetic  field.  In 
this  oscillator  the  bias  is  supplied 
by  the  d-<-  in  the  plate  coil. 

The  re.sonant  frequency  of  the  vi- 
bratiny  element  of  a  maynetostric- 
tion  •>scillator  is  iletermined  by  the 
equation  F  =  T  2L  where  F  is  the 
frequency  in  cps,  I’  the  veliH’ity  of 
sound  in  the  material  in  cm  per 
second,  and  L  the  lenyth  of  the  tube 
in  centimeters. 

The  velm-ity  of  sound  in  nickel 
varies  inver.sely  with  temiM>rature. 
.■\t  112  F  it  is  approximately  -l.ltTlt 
meters  p«*r  second.  Therefore  at 
this  temperature  the  lenyth  of  a 
plain  ni<  kel-alloy  vibratiny  element 
with  a  natural  fre<4uency  of  1 1  kc 
is  17.7.">  cm.  When  a  concave  piston 
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End  r*ll»ctor  type  vibraUnq  •lamcnl  tha 
lyp«  thown  in  ih*  drowinq.  Unmounted 
mounhnq 

or  reflector  is  attached  ti>  the  en<l 
of  the  tul)e  the  loaditiy  r*'sidts  in  a 
lowered  fr*spiency.  This  effect  re¬ 
quires  a  shorteniny  of  the  tul«‘  to 
raise  the  frequency  to  the  desirt-d 
ranye.  For  the  aluminum  reflectors 
used,  the  lenyth  of  the  tul>e  is  re¬ 
duced  to  approximately  12.7  cm. 

Mounting  Ring 

For  mountiny  a  nxl  used  as  a 
\ibratiny  eh’ment,  it  is  customary 
to  pinch  it  firmly  lietween  the  tips 
of  three  .screws  exfendiny  radially  ' 
from  a  mountiny  riny.  However, 
this  methisl  is  not  sufi'icient  t<i 
secure  a  thin  metal  tuU-  without 
deforminy  it  or  allowiny  it  to  slip. 

.A  siH’cial  mountiny  was  desiyned 
as  shown  in  the  drawiny  and  photo- 
yraph.  This  split  brass  collar  yrips 
the  tube  firmly  and  yet  permits  it 
to  Iw  shifted  when  the  screws  are 
hHisened.  The  photoyraph  shows 
the  assembled  ilriver  unit  and  the 
vibratiny  element  in  its  mountiny. 
The  shape  of  the  reflectors  on  each 
end  of  the  tube  is  es.sentially  spher¬ 
ical. 

Kxperiments  with  aluminum  pis¬ 
tons  in  the  end  of  the  nickel  tube 
revealed  that  they  absorb  an  exces¬ 
sive  amount  of  power  owiny  to  in¬ 
ternal  friction.  Therefore  a  re- 
Ihn'tor  was  formed  from  sheet 
nickel  and  silver-soldered  to  the  end 
to  the  tulw.  This  metal  <li<l  not 
absorb  so  much  eneryy  by  heatiny, 
but  tests  r»‘\ealed  that  the  focused 


1  led  to  Ih*  dUca**ry  oi  Ih*  pencil  chopqd 
tub*  *how*  ilil*  lor  coolinq  and  ■plltxollar 
rinq  at  center 

eneryy  from  this  reflector  was  not 
:is  yet  adetpiate  for  the  purpo.se 
intended.  However,  an  interestiny 
phenomenon  was  ob.served  iluriny 
these  ex|M'riments. 

.•\  nickel  tulre  had  been  prepared 
with  a  conical  point,  resembliny  a 
sharjiened  pencil.  The  cone  was 
formed  .separately  in  a  die  and 
silver-soldered  to  the  tulte.  When 
this  blunt  conical  point  was  IiK'ated 
just  aliove  the  surface  of  a  pan  tif 
water,  it  was  noted  that  when  the 
tube  was  o.scillatiny,  an  air  blast, 
issuiny  from  a  crack  in  the  .seam 
on  the  side  of  the  cone  impinyed 
upon  the  surface  of  the  water  in 
the  container  Udow. 

.Another  tube  was  prepared  with 
a  No.  «0  hole  drilled  axially  in  the 
blunt  point.  In  this  cone,  the  air 
blast  issued  from  the  hole  and  de¬ 
pressed  the  surface  of  the  water 
below.  This  effect  was  not  the  re¬ 
sult  of  temperature-expanded  air 
within  the  tul>e  since  the  tulie  had 
two  slits  in  the  side.  Apparently 
there  is  a  pumpiny  action  that 
causes  the  tube  to  ex|>el  a  jet  of 
air  of  considerable  force,  resiiltiny 
in  a  much  better  focusiny  of  eneryy 
than  was  accomplished  by  other 
means. 

The  project  which  led  to  the  dis¬ 
covery  of  this  unique  ultrasonic 
recordiny  jK-ncil  was  sponsored  by 
the  (Ifliie  of  Naval  Research  in  an 
attempt  to  develt»p  new  tyjies  of 
facsimile  recordiny  paper. 

85 


-OO'vS 

•  sc 


Mt’At  ’0*» 

>« 


TELEVISION 

PRODUCTION 

TECHNIQUES 


By  RICARDO  MUNIZ 

/XtlAlon  %ffjnng^r 

/  « if  I  i«i<i  I  i’f  f-f  M  f  r  U>tuu*tn  fitrtt%fj  lni  iMUtH 
ilU  •  ti  /imMuh/  /.(I  f><*»  nifft  i<  «.  /'•<*.  h’iint  /*ii  f»  r  *•*»»! ,  .V  .i 


THK  l.AYOt'T  of  tho  I  >11  Mont 
toU-vi.iion  ni'civor  platit  at 
Ka.'«t  I’at«*r<on.  N'ow  .Icrsoy,  ua'* 
aimcil  at  maximum  valiio  for 

thf  ru*tom«*r’s  tolovi.sion  dollar,  hy 
improvimf  thf  ra'io  of  timo  ii,»o- 
fiilly  «*xpctul*'d  to  thi*  timi*  fxiionilod 
on  liftinif.  luy'pintr,  carrying,  nmv- 
in^r  and  transport in»f  rompontmts, 
tulx's,  ratiinots,  sidiassemlilitvs, 
work  iM  pr<K'»>.s.s  and  linishod  jtixmIs 
To  accomplish  this  aim.  material 
handlitiK'  hv  hand  laU'r  was  reduced 
to  a  minimum,  a  central  sijfnal  sys¬ 
tem  was  providei!  and  the  prisluc- 
tion  lines  were  mtxhanized.  result- 
iny’  in  many  worthwhile  productio!! 
shortcuts  and  quality  insurance 
proi-ediires. 

Conveyor  Line  Accessories 

The  J.M>.00n  square  f<vt  of  i>ro- 
duefion  floor  space  was  laiil  out  to 
s'lve  1)  A  continuous  llow  of 
materials  from  receisiny  to  ship- 
I>my;  iL*'  minimum  manual  han- 
dlins' of  material ;  'It*  powered  belt 
con\e\or  assemlily  lines;  i  t)  mono¬ 
rad  overhead  conveyors  for  di'liv- 
erv  and  storage  of  laryer  compo¬ 
nents.  suhassenddies  ami  chassis 
units  in  pnvess 

f'onjifWr  Tilt  Tithlf  The  sprinjr- 
actunted  table  in  Kii;  t  and  2  facil¬ 


itates  handling  of  heavy  console 
television  sets  durin>f  final  packinjr 
in  shipping  cartons.  When  incom- 
iny  caliinets  are  unpacked,  cartons 
are  opened  at  the  bottom.  .\t  the 
packinir  position,  the  carton  i« 
placed  over  the  iiprijs'ht  cabinet,  and 
the  tilled  carton  is  pushed  off  the 
end  of  the  roller  conveyor  as  in  Fi>r. 
l.A,  In  tippinvr,  the  carton  comes  in 
contact  with  the  roller  on  the  tilt 
table;  the  table  then  tips  slowly 
under  restraint  of  the  100-lb  sprinjr 
to  meet  the  fallinir  carton.  .-Xfler 
the  sprin»f  has  returned  the  table 
to  horizontal,  the  table  is  rotated  00 
decrees  ;is  in  Fijr.  I B  for  sealillK' 
the  flaps,  then  rotated  another  Oo 
decrees  for  tippinjr  the  carton  back 
upritzht  onto  a  skid,  on  an  outjroinjr 
conveyor  or  directly  on  the  floor  as 
in  Fiy'.  If.  .Additional  lSit-de>rree 
rotation  brinirs  the  table  in  position 
for  the  next  set.  With  this  table, 
one  man  can  handle  a  :V2i)-lb  console. 

.An  anyde  iron  backstop,  visible  in 
Fijr.  2,  was  added  to  the  oriy'inal 
desiyn  .\s  the  table  returns  to 
horizontal  the  first  time  (between 
Fiy.  l.A  and  1B>  the  carton  rests 
ajjainst  this  backstop,  helping;  the 
console  to  slide  or  seat  itself  in  the 
carton. 

Kach  of  the  (travity  roller  con- 


FIG.  2  —Tilt  tabi*  in  rolUr  conveyor 
lino  onableo  two  men  or  ovon  ono  to 
turn  carton  with  320  Ib  contoU  on  tid* 
for  tealinq  of  flap*.  Her*  carton  t* 
being  turned  upright  again  after  teallng 
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lilt'a.s  ftir  ('lilting  rtisis.  s|i«M-tiitio  ii|i  priMiiirtion  aiiti 
iiii|»r<iv  i|iialily  of  isioii  itTfiMTs.  I  fatiirtMi  an* 
foiivr\or  a»i«*«sorifs.  -iiliasM-niltK  jiffs  ami  asM'iiililx - 
liiif  li\tiiri*« 


FIG.  I  Detail!  of  ipring-cuBhloned  tUt 
table,  and  three  ttep*  in  Iti  ui*  for  turn¬ 
ing  coniol*  on  tide  and  back  up  again 
without  damage 
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FIG.  3  Siratcqic  omitslon  ol  rolUri 
and  UM  of  anql*  lion  tiopt  in  rollai 
convofor  tpoadi  and  limpliiiM  turnlnq 
ovor  ol  labi*  modal  It  aata  la  cartona 
lor  laaliaq  ol  llapa 


FIG.  4  Oaarhaad  tuba  conrayor  dipt 
down  at  and  ol  aach  main  ataambly 
lina  to  maka  plctura  tubaa  availabla 
aaactly  whara  naadad.  Conaayor  alto 
brlnqt  tuba  clamptnq  ttrip 


FIG.  S  Oaarhaad  chatalt  contayoi 
mo*at  batwaan  currad  quidat  that  hold 
platform  ttaody  at  a  chaaala  la  tUd  on 
or  oil.  Thla  convayot  alimlnataa  liltinq 
and  rrucklnq  about  40  tons  a  day 
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Llfllnq  ol  60'tb  chattla  unitt  it  aliminatad  and  padattrian  path  la  providad  acroaa  rollar  conaayoi  Ilnat  by  utlnq  conaayor  toppad 
trollay  cart  runninq  on  floor  rallt  acrota  aach  and  ol  talaaiaion  racaivar  aqinq  araa.  For  ttraiqhllina  trantlar  acrota  qap.  tala  ora 
puthad  acrott  top  ol  car.  Salt  can  ba  trantlarrad  to  dillarani  Ilnat  four  at  a  tlma  by  cart,  lor  balancinq  load  Into  Iho  12  aqinq  con- 
tayort  (at  riqhtl.  or  trantlarrad  from  aqinq  linat  into  tha  final  latt  conaayora  (at  lafi)  altar  lhali  2'hour  aqinq  at  ratad  llna  vollaqa 


v«*.Vor  MM.x-mbly  lin*’ii  ha;*  aiiju;*tabl<' 
I**!;  i«u|>|H>rtii  tu  allow  for  a  rhantr** 
in  wtirl*  h*‘itrht  with  differ*‘nt  cahi- 
iift  miMiflit.  Ball  <'a;<t(T  platrA  at 
iiiti-rMt'ctiori.*  and  turn-around 
liMiiita  in  the  lilies  facilitate  turn¬ 
ing  of  lahinet.'*  llllrln^’  final  a.H'*em- 
hly  and  iri'|w*  tion  l.iv**  roller  con¬ 
veyors  parallel  to  final  asfiemhiy 
line'*  lirinir  cartons  and  cas«*s  from 
the  cabinet  iinpai  kin/  area,  elimi- 
natin/cost  y  manpower  in  handlinir 
li/ht  hut  extremely  liiiiky  empty 
cartons  that  are  us«mI  a/ain  for  otjt- 
/oin/  sets 

.t/is»i«(/-/io//*  I  Tt  I'hniiiiit .  Ill 
pack  in/  a  tahle-nuMlel  television  -et 


FIG.  t  Quick  spin  ol  hollow  ihoft 
nolchod  tool  iwUit  on#  load  nootly 
around  anolhor  lor  paralloltna  ol  tositl 
or*.  I19  hold*  Ion  pair*  ol  r**ialor*  at  a 


u*-i  *•  r; 

»i  i  rociis  eAscaN  r 

*ne  rsxivc  Tie  *.  j  | 


i(Mt  IN  se.NT,lf 

"*Nt»  t  TO  wv(  »■ 
M«  *ct  lINoTs 


another  IMi-de/ree  turn,  landin/  on 
it.s  top  for  convenient  .sealin/  of 
rtaps.  Two  more  /aps  pnaluce  two 
more  tK>-de/r**e  turns  for  the  sealed 
carton,  returnin/  it  to  an  upri/ht 
(Hisition  for  conv«-yor  delivery  to 
the  finished  stiak  area. 

Conveyor  Linet 

Orrrhtnd  Chtixifiii  ('unrtyur. 
Chassis  units  on  which  an  assort- 
nu'iit  of  parts  have  been  riveted  in 
the  rivetin/  section  are  sus{>ended 
from  a  hisik  on  the  overhead 
chassis  Conveyor  by  the  last  rivet¬ 
in/  oja-rator  and  are  delivered  to 
the  start  of  th«*  main  reci-iver 


'  t  •  -  r  i  •• 

rS'ceVr^"*  s'-'seiK  " 

,  •  ^  cWlll  AMO 

*  ftSiNTirra* 


FIG.  7  Machminq  Apacilicanon*  lor  ro 
*l*tor  parall»llnq  tool.  Dlmon*ion*  vary 
with  r**i*tor  ■•ad*  a*  por  tabi* 


as  It  comes  down  a  roll**r  conveyor, 
the  carton  is  placed  over  the  up- 
ri/ht  set  as  shown  in  Fi/  It,  flap' 
are  spread  out.  and  the  carton  is 
(lushed  forward  until  th*-  foremost 
tla|>  dro|)s  into  a  /a|>  fi<rmed  by 
leavin/  out  sonu'  of  the  rollers.  Tlu’ 
set  Itself  iii'xt  drc'i's  into  this  jraii 
and  IS  turned  on  c'lid  with  its 
carton  The  next  /ai>  m  the  rolliMs 
rec-eivT's  the  forward  I'orners'  of  th«‘ 
carton  ,itid  the  carton  m.ikc-s 


riG.  8  IntxpanttT*  standard  fus«  clips 
ar*  id*ol  ho!dinq  jiqs  tor  potenrtomotsr 

subasssmhhos 


as.semhly  lines,  thus  avoidin/  aisle 
Iruckin/  and  (irovidin/  overhiuid 
dc-livery  and  stora/*-.  The  conveyor 
is  the  coiivs'iitioiial  l-la'ani  mono- 
rail  chain  and  roller  ty|>e,  T.'tfi  feet 
loll/.  It  di|>s  three  times  alon/  its 
route,  to  su|i|)l,v  ';ich  of  the*  three 
main  assembly  lities. 

Mnill  .I.SST  Tub/l/  I, lilt  (  OMCT  I/OI.S, 

Kac  h  of  the  three  main  .issembly 
lines  IS  a  lu‘lt-on-roller  tv|it*  con- 
vevor  H  in,h«'.s  wide  and  jirovidiii/ 


43)  feet  of  movin/  belt  surface. 
•Metal-top  tables  20  feet  Ion/  ac- 
comminlate  all  mechanical  assembly 
ojierations  at  the  be/innin/  of  the 
lines,  and  similar  tables  14  feet 
Ion/  at  the  ends  of  the  lines  provide 
facilities  for  tul»e  mountin/.  Total 
^•n/th  of  an  assembly  line  is  thus 
4*>4  feet.  .Ml  vvirin/  o|ieration.s  are 
done  on  these  lielts  jiro/ressively ; 
thri'ci/h  cipntrol  of  lielt  speed  the 
movement  of  the  chassis  is  made  to 
taun.'ide  with  the  jirearran/ed  time 
cyi'les  .set  by  the  methisls  section 
fcjr  assembly  o|H‘rations,  reducin/ 
the  *»iH*rator  holdups  common  to 
(lush-aloii/  systems  and  |iroducin/ 
a  savin/  in  move  time  over  the 
(Tush-alon/  schemes. 

ih’trhiail  Tiihr  Ciiriri  ijtir.  .-X  .">S4- 
foot-lon/  monorail  overhead  con¬ 
veyor  with  (licture-tube  carriers 
s|)aced  four  feet  a|)art  provides  a 
safe  stora/e  cajiacity  for  14r» 
(licture  tubes  in  otherwise  unused 
'(>ace  near  the  ceilin/.  eliminates 
the  need  for  un|>ackiii/  the  tubes  at 
assembly-line  positions,  and  elimi- 
nat»'s  the  emiity-carton  dis[)osal 
(•roblem.  Tubes  are  un|>acketl  and 
cartons  disposed  of  at  the  rweivin/ 
well  where  the  conveyor  is  loaded, 
without  usin/  truckin/  facilities  of 
any  kind  inside  the  jilant. 

.Vs  shown  in  Fi/.  4.  tula'  carriers 
are  desi/ned  to  hold  any  size  of 
tula’  from  12  to  20  inches  in  diam¬ 
eter.  The  conveyor  diiis  down  over 
each  of  the  three  main  assembly 
lines  at  the  (licture-tube  installa¬ 
tion  (Hiint.  Sizes  of  tubes  loaded 
are  in  the  same  ratio  as  total  re- 
cpiirenumts  of  the  different  lines, 
so  an  o|>erator  never  has  to  wait 
mor*‘  than  a  few  seconds  for  the 
desired  size  of  tube  to  come  alon/. 
.X  se()arate  han/er  over  the  picture 
tube  carrier  brin/s  the  correspond- 
in/  clamjiin/  strii*  for  the  tube. 

Onrhead  ('hnuxis  Coui'f  i/«r.s. 
Two  overhead  conveyors  of  the 
ty|H'  shown  in  Fi/.  .5  convey  finished 
chassis  units  from  one  jiart  *)f  the 
(ilant  to  the  other.  One  moves  units 
from  the  assembly  lines  to  the  test 
section.  The  other  transfers  the 
ali/ned  and  tested  units  to  the  cabi¬ 
net  assemldy  lines.  .Xt  each  load- 
in/  and  take-off  point,  chassis  car¬ 
riers  move  lu'tween  a  metal  loadin/ 
table  and  a  back.sto[i  that  t>ermits 
slidin/  a  chassis  on  without  havin/ 
the  carrier  swin/  away.  Kach 
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FIG.  9  Univcrial  qaq*  lor  procuttiaq  ca 
pacitor  and  resiitor  load*  to  pretcribod 
lonqih* 


FIG.  10  Automatic  raachln*  dovolopcd  by  DuMont  onqinoor*  lor  procuttinq  load*  ol 
componont*  at  hlqh  *p**d.  Motor  drioon  chopptnq  blado*  iunctlon  in  o  mannor  *lmllar 
to  tho  oporatlon  of  pruninq  *h*ar* 


chassis  wciv'hs  a|>|)r*(xiniatt‘ly  fill 
IHiuiuis,  ami  woiiKI  l)t‘  more  custly 
to  transport  ntaiiua'ly  by  liftinir, 
ioadiny.  triickiny  ami  tinluailiny. 

Subassembly  Jigs 

Tirisfint/  Too/,  I 'so  ami  construc¬ 
tion  of  a  simple  t«Mil  for  twistiny 
ti>ycth»‘r  the  pairrsl  leads  of  paral¬ 
lel-connected  resistors  or  capacitors 
are  shown  in  Fiy.  i>  and  7. 

Clnniiiiiifi  Jill.  The  fuse  clips 
shown  in  Fiy.  S  are  inexpensive 
time-sa\iny  fixtures  for  holdiny 
lony-shaft  potentiometers  securely 
while  permittiny  l{fiii-deyrt*e  rota¬ 
tion  duriny  suhassemhly  work, 

1,1  ail-Ciil/niii  <iii;ii.  The  simplt; 
stepped  metal  plat»“  of  Fiy.  ;t  en¬ 
ables  an  ojH'rator  to  cut  resistor  or 
capacitor  leads  'inickly  and  accu¬ 
rately  to  anv  ib'sired  lenyfh  before 
assembly.  The  lead  lenyth  protluced 
is  stamped  alonyside  each  notch  on 
the  i-inch  thick  steel  plate. 

1,1  nil-Ciittniii  Miu-hnir.  lliyh- 
speed  preciitfiny  of  capacitor  or  re¬ 
sistor  leads  is  ntade  possible  by  the 
specially  desiynetl  machine  shown 
in  Fiy.  in  .\  counter  indicates 
total  initput  for  each  run  of  parts. 

Assembly  Line  Fixture 

h'nsi  l  Stnni/.-i.  Fiyures  11  and  12 
show  a  simple  and  sturily  stand  for 
holdiny  cartons  of  small  parts 
alonyside  main  assembly  lines. 

Chirkin-Fi  nier  Siipfiln  lioxm. 
Resistors,  capacitors,  lenyths  of 
spayht'fti,  precut  leads  and  any 


other  small  components  useil  on 
assembly  lines  are  conveniently 
sforetl  in  the  welded  metal  boxes 
shown  in  Fiy.  12  and  14.  .-Vs  opera¬ 
tors  take  parts  from  the  lower 
openiny,  more  drop  ilown.  Loadiny 


is  conveniently  from  the  top,  ami 
each  box  holds  a  rea.sonably  ade- 
•luate  supply. 

Ti!>t  lit  nr h.  The  simple  and 
sturdy  all-welded  lauich  desiyn  of 
Fiy.  !.'>  and  Ifi  lemls  itself  to  eco- 


*>  fKt 

sitfi  Pi.*rc 
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FIG.  11  -UniT«rtal  w«lded  m«tal  FIG.  12  Fabncattnq  tp»cilicatlons  lor  carton 

table  lor  holdinq  and  etorinq  car  hold.nq  eai'l.  Rouqh  edqet  ol  weld*  are  filed 

ton*  of  *mall  part*  or  ground  oil  and  top  corner*  ore  rounded  off 
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f  riG.  13  Chick«n  typ«  lupply 

bos*t  mak«  smoll  ports  r*o<iUy  occ«st 
*  IbU  on  mom  movtn9  bolf  OMombly  llnot 

j 

t  iiiitnu’ul  fahrication  iii  <|iiantity. 

!  proviilf*  mayinium  vt-r^atility  for 
1  Hf*<-  at  vario  i.m  tclcv i.siuti  rt'crivvr 

-  aliK'iiini'tit  and  r<‘|>air 

and  IS  Uith  riimfortaldf  and  i'<>iiv*'n- 
i»-nt  for  ttfliniiians  iisinjf  it. 

I  A  ptAviTcd  metal-slat  cniueyor 
‘  liriiiK's  chas.sis  iinit.s  t<>  and  fnim 
ti'st  l■l•n('lll■s  on  eitlnT  .siile,  t'on- 
\eyor  heijrlit  i.s  such  as  to  permit 
i  slidiny  a  chassis  directly  onto  the 
heiich 

I'lfturi  Tiil'i  lliiliiir.  Also  ap- 
peaiiny  in  I'ltr.  Iti  is  a  standard 
tathoile-ra>  tiilie  hoiisiny  developed 
for  lieiich  use  and  capahli-  of  hold¬ 
ing  either  l.'i-iiu  h  or  I'.t-inch  tiiU's. 
The  housing  is  stet‘1  and  the  faie 
)<late  IS  l.iicite  I  SI-  of  a  separate 
luct.ire  tulle  at  repair  henches 
simplities  workiny  on  the  tiottom  of 
a  i  hass|<  diiriny  t routdi-  shootiny. 

Component  Test  Sets 

h'liii  I,rnkiii)t  Smrrh  ('ml.  With 
the  setup  of  Kiy  I7  in  the  compo¬ 
nent  aiaeptance  section  of  the  (dant. 
it  is  a  simple  matter  to  determine 
whether  the  strav  maynetic  held  of 
a  new  power  transformer  is  sutli- 
cient  to  mod  date  the  picture  olij«v- 
tionalily  hy  actiny  on  the  ehstron 
Inuim  in  the  neck  of  th«'  c-r  tut»v 

An  unshielded  :i.('<M'-turn  idckup 
coil  IS  mounted  on  a  sinvial  jiy  that 
t>«*rmits  placiny  the  coil  at  the  exact 


FIG.  14  Matal  (hop  quid*  lor  cultloq 
and  w*ldlnq  Usd  bln*  lor  (mall  part*. 
For  lonq*t  port*,  width  Is  tncr*a(*d 


center  line  iK'cupied  hy  the  eU*ctron 
yun  and  nuiviny  it  forward  or  back¬ 
ward  alony  this  line.  In  addition, 
the  jiy  permits  rotatiny  the  coil  in 
all  three  dimensions  to  find  the 
Iioint  of  maximum  pickup.  The 
voltaye  picked  up  hy  the  coil  is 
measured  and  its  waveform  viewed 
with  a  cathisle-ray  oscillo.scope  used 
in  conjunction  with  a  voltaye  cali- 
hrator  ion  top  of  scope  in  photol. 

llv  usiny  on  the  test  chassis  in 
t  irn  a  niimher  of  transformers  ex- 
hihitiny  known  and  ditferent  ex¬ 
terna'  field  etfe  ts  in  receivers,  it 
was  determined  that  ahout  <>  I  volt 
induced  in  the  pickup  coil  hy  the  ex¬ 
ternal  fi  dll  of  a  power  transformer 
may  he  considered  just  harely  pass- 
ahle.  This  voltaye  prisliices  ahout 
a  •’’’  inch  dellcctioii  of  the  jiict  ire. 
All  measurements  are  made  with 
the  line  voltaye  set  at  its  iiiiiwr 
limit  of  lU'.t  Volts.  The  search  coil 
techniipie  jirovides  a  m  mtis  of 
measiiriny  the  stnmyths  of  the  ex¬ 
ternal  field  at  the  ert  yun  jMisition 
irres|H'ctive  of  the  size  or  shape  of 
the  transformer  tadny  considered 
for  acceptance. 

When  a'l  availahle  transformers 
exceisl  the  leakaye  rtMiuirement  at 
the  distance  preiletermined  hy 
chassis  layout,  copper  handiny  mav 
often  he  used  around  the  outside  of 
the  transformer  to  reduce  the  stray 


field.s  at  their  source.  A  banded 
transformer  apjiears  disas.sembled 
on  the  bench  in  Fiy.  17, 

Cold-Cathode  Lighting.  Pro¬ 
duction  line.s  are  illuminated  as 
shown  in  Fiy.  18.  Thouyh  cold- 
cathiKle  liyhtiny  equipment  is  more 
exfM*nsive  initially,  it  yive.s  lower 
lamp  replacement  costs  and  pro 
vides  a  more  uniform  intensity  of 
liyhtiny  as  the  tubes  do  not  blacken 
with  aye. 

Quality  in  Quantity 

There  is,  of  course,  much  more  to 
a  successful  quality  proiluction  job 
than  a  fine  buildiny,  miles  of  con¬ 
veyors  and  various  protluction  aids. 
Knyitieeriny  prototypes  of  new 
mislcls  are  reviewed  by  manufac- 
tiiriny  and  re<-eiver  quality  control 
departments,  who  recommend 
chaiiyes  to  improve  quality  and 
simplify  manufacturiny  operations. 
Samples  of  the  components  on  the 
hill  of  materials  are  hrouyht  in  and 
yiven  a  riyorous  test  ayainst  enyi- 
neeriny  sjiecifications  by  the  com¬ 
ponent  acceptance  section  of  the  re¬ 
ceiver  quality  control  department. 
Only  jiarts  approved  may  be 
purchased. 

Individual  oi>erations  on  the  pro¬ 
duction  line  are  [ilanned  after  ex¬ 
haustive  motion  and  time  studies 
have  lieen  made  on  production  pro¬ 
totypes  of  the  new  model  con¬ 
structed  by  the  manufacturiny 
methods  section  from  the  final  bill 
of  materials  and  enyineeriny  dravv- 
inys. 

.A  substantial  pilot  run  is  made 
to  reveal  any  deficiences  in  the 
methods  breakdown,  to  train  jier- 
sonnel,  and  to  yive  manufacturiny, 
enyineeriny  and  receiver  quality 
control  departments  an  additional 
opportunity  to  eliminate  buys  in 
the  receiver.  Complete  tyiie  te.^ts 
are  made  of  each  unit  of  the  pilot 
run  h>  the  quality  control  section 
of  the  rweiver  quality  control 
department. 

Field  test  runs  are  made  on  a 
fully  equipped  mobile  laboratory 
test  bus  and  as  a  result,  additional 
minor  chanyes  may  lie  recom¬ 
mended.  The  bus  is  later  used  to 
field-check  pilot  run  and  production 
mmlels.  .A  hinyed  antenna  ma.st  on 
the  risif  can  lie  raised  by  one  man. 

The  cabinet  enyineeriny  and  re¬ 
ceiver  quality  control  departments 
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The  subassembly  section  of  the 
manufacturing:  department  prefab¬ 
ricates  about  60  percent  of  the 
material  which  Koes  into  the  com¬ 
pleted  teleset.  These  suba.ssemblies 
are  subjected  to  a  scientific  sam¬ 
pling:  inspection  before  beini;  |>a.ssed 
on  the  main  a.s.sembly  lines,  where 
they  are  wired  and  soldered  into 
the  chassis  as  the  set  moves. 

At  fre«juent  intervals  along'  the 
main  assembly  line,  a  checker-re¬ 
pair  o|)eration  is  done.  l)efe<’ts 
found  by  these  checkers  are  immwli- 
ately  reflected  back  to  the  resjKmsi- 
ble  line  o|)erator.  At  the  end  of 
each  production  line,  there  is  a  100- 
percent  inspection  by  the  prtK-ess 
insfKH’tion  .swtion.  The  results  are 
marked  on  an  ins|>ection  sheet,  and 
are  plotted  on  a  control  chart  which 
is  posted  and  publishecl.  Defects 
are  tairtrcd  by  the.se  inspectors,  re¬ 
paired  by  manufacturintt.  and  re- 
insi)eited  liefore  beintt  put  on  the 
overhead  platform  conveyor  which 
carries  the  ."et  to  the  test  section. 
In  addition,  scientific  sampling  in¬ 
spection  is  made  by  the  product 
control  swtion  before  completed 


conduct  tumbling  and  drop  tests  on 
a  few  packaKed  telesets  of  each 
mwlel.  After  careful  observations 
of  any  resultant  damage  to  the 
cabinet  or  tele.set  comiwnents, 
changes  in  packaging  or  teleset 
construction  are  recommended  to 
correct  any  weaknesses  which  may 
have  been  revealed. 

The  use  of  any  components  and 
materials  for  pilot  or  production 
runs  must  await  approval  of  these 
materials  by  the  incoming  insiH'C- 
tion  section,  as  must  the  payment 
of  invoices  to  vendors.  Statistical 
quality  control  techniques  are  used 
to  assure  high  (juality  in  a  most 
economical  manner.  Representative 
samples  are  .selected  from  each 
shipment  in  acconlance  with  scien¬ 
tifically  prepared  sampling  plans; 
lots  which  fail  to  pass  the  sampling 
plan  are  returned  to  the  vendor  or 
inspecte<i  100  p«'rcent.  It  is  esti¬ 
mated  that  the  use  of  scientific 
sampling  inspection  has  reduced 
incoming  inspection  labor  between 
70  and  90  jH'rcent  while  giving  a 
far  better  control  of  quality  than 
haphazard  sampling. 


chassis  units  go  to  teat,  as  a  check 
on  the  main  line  a.s.sembly  and  in¬ 
spection  positions.  This  data  again 
is  plotted  on  control  ciiarta  which 
are  posted  and  published. 

The  tele.set  test  .section  utilizes 
standard  signals,  delivered  from  the 
central  signal  generating  room  via 
distribution  amplifiers  loc'ated  at 
vari»»us  strategic  places  on  the  main 
fl(Kir.  This  central  room  is  air- 
conditioned,  and  contains  over  a 
quarter  of  a  million  dollars  of 
special  equipment  designed  and 
fabricated  by  the  test  eijuipment 
design  .section. 

I'ha.ssis  units  entering  test  first 
go  to  the  pretest  subsection,  where 
they  have  power  appliwl  for  the 
first  time  and  are  checked  to  be 
sure  that  each  stage  is  operative 
and  every  control  functions.  Krrors 
are  correctetl  by  trouble-shoiiters 
and  repairmen.  From  pretest,  the 
chassis  is  carried  on  a  power-driven 
slat  conveyor  to  the  alignment  sub¬ 
section.  Here  each  is  adjusted  and 
aligned  by  sco|)e,  using  the  signals 
pi|»ed  from  central. 

After  alignment,  the  slat  con- 


LONG 


FIG.  It  Top  oi  bonch  con  bo  oilhor  ohooi  molol  or  plywood. 
Tho  combinoiion  Lucilo  molal  holding  lixturo  lakoo  both 
IS  iach  and  It  inch  tuboo 


FIG.  IS  Standard  loot  bonch  luod  throughout  DuMont  plant. 
Diagonal  pcnol  undornooth  ■tillont  ontUo  itrucTuro  and  pio- 
loclo  coaxial  torminaliono  at  loll  oldo  oi  bonch 
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riG.  17  ChOBAU  tixtur*  lor  moaturinq  ttroy  maqnotic  hold  ol  powor  Trantformori  ot 
nock  position  ol  ptcturo  tub*  at  port  ol  powor  trontformor  occoplonco  tost 


vcvor  thf  chassis  to  thr 

ari'a  whfif  it  i-t  run  fur  at 
li'ant  tvMi  hiiur-i  to  luini.'  out  ativ 
latout  tii-fcits  l•'rof^l  a>riii'',  tho 
(  h.ixHis  nio\f<  to  th«‘  tiiiai  phasing' 
position  whcif  siiih  (iffcits  as  ina> 
havi'  lll■v«■|op<><l  ari"  rorrcctiul,  ami 
a  tinal  tailorin»r  of  the  ali^um«•nt  is 
tfiviui  to  insure  optimum  perfornt- 
atue.  Kaeh  Jay  a  nurnlwr  of  pro- 
liiirtion  I'hassis  units  are  takt-n 
after  the  tinal  phasing'  o|H‘ratioii  to 
a  complete  t>pe  test  lalforatorv 
for  electrical  la'iformance  meas¬ 
urement. 

f  rom  the  phasiiiK’  position,  the 
chassis  moves  on  an  overhead  plat¬ 
form  lonvevor  to  the  tinal  cahinet 
assemhlv  section.  At  the  hevrinniny' 
of  each  cahinet  assemhlv  line,  a  In"- 
p<-rcent  I'ahinet  inspvstion  is  per¬ 
formed  and  .inv  necessary  toiichup 
operathuis  are  maile  The  cahinets 
movi-  on  the  roller  conveyor  to  the 
final  assemhlv  positions.  vvh«-re  the 
I  h.issis.  loudspeaker,  challv'er  and 
hardvv.ire  are  mounted  on  the  cah- 
inef  Kaih  completely  assemhled 
riseiver  |s  thoroiiy'hlv  checked  hy 
the  final  aiceptaiice  inspection  s«s'- 
tioii  of  the  ns-eiver  <|>i;*!dy  control 
di'partment  with  inside  auilio  vvoii- 
hiilator  ami  v  uh-o  mono.scoiw  test 
signals  .\ny  vv  hich  fail  are  fro. ihle- 
shot  and  repaireil  in  the  m  vt  line 
|M>sition  ami  then  reinsp,Hted 
.Vft<-r  the  telesel  h.i'  been  a(>- 


(iroved.  final  lahinet  insp»‘ction  is 
made,  minor  cahinet  .scratches  that 
may  iM  C.ir  on  tlie  line  are  touched 


up.  and  the  receiver  is  paiked  and 
is  then  ready  for  shipment  to  the 
consumer, 

Kach  day  four  or  five  .sets  of  each 
cahinet  model  are  moved  from 
finished  stiK-k  into  the  life  test 
lahoratory  where  each  one  is  yfiven 
a  complete  consumer's  acceptance 
test,  .\ccelerated  life  tests  are  then 
y’iven  at  fitt  line  volts.  The  receiv¬ 
ers  are  automatically  turned  on  and 
otf  each  fifteen  minutes  for  a  period 
as  low  as  It)  hours  for  some  receiv¬ 
ers  and  2.%0  hours  for  others  of 
each  type.  .After  this  life  run. 
another  in.s|>ection  and  additional 
electrical  measurements  are  maile. 
•A  limited  number  of  receivers  are 
tested  on  the  vibration  tah'e  and  in 
the  heat  i|ind  humidity  chambers 
as  a  double  check  on  production.  A 
random  selection  of  receivers  is 
hauled  out  of  finisheil  stin  k  and  ex¬ 
amined  by  Dr.  Du  .Mont  in  his  own 
personal  laboratory  at  Cedar  ( 'trove. 
Ni-vv  .Jersey,  each  week. 

The  overall  philosophy  is  that  it 
is  more  economical  to  make  some- 
thinv:  rijfht  than  to  fix  it. 
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FIG.  16  Cross  ••ctiont  ol  main  movinq  bolt  assombly  lino  and  stationary  tub 
assombly  or  incominq  inspoction  linos,  with  critical  dimonsiont  for  optimum  pool 
tioninq  of  ooorhood  cold  cathodo  fluoroscont  liqhti.  Linos  aro  usually  back  to  back 
on  common  contor  supports 
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ONK  OK  Tin;  V0fat»-st  ohst;n  lf.>  to 
accurate  nieasurcnictit  of 
'moke  is  the  nature  of  smoke  itself. 
If  coats  lenses  anti  lamps  of  In'ht 
iletector.s,  resulting'  in  los.s  of  ac¬ 
curacy  and  hijrli  maintenance  costs. 

liu.st.  tly  ash  and  fofr  causetl  h> 
conilensation  of  water  vapor  in  the 
Hue  y'ases  confriliute  further  to  in¬ 
accuracy.  Where  samples  are  drawn 
from  the  stack  or  hreechiny'  into 
bypass  lines,  Ily  ash  and  ciiulers  in 
the  smoke  tenil  to  cau.se  cloyviny' 
and  result  in  inetlicient,  expensive 
operation. 

Often  smokc-tleiisity  measuriny' 
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devices  must  he  installed  in  places 
when-  hiyrh  ambient  tem[ieratures 
are  common.  This  creates  a  prob¬ 
lem  for  devices  haviny'  receivers 
which  ilepend  on  filament  temi>era- 
t tires  as  tin  imlication  of  ilensity. 
Theoretically,  the  filament  temi>4‘r- 
atiire  de[ienils  on  the  amount  of 
rtiiliation  reaching  it  throuirh  a 


column  of  smoke,  but  if  the  siir- 
roiindinyr  tiir  becomes  t<M)  hot,  in- 
iiccuracy  will  result.  In  addition, 
exces.sive  heat  may  cause  rapid 
deterioration  of  radiation  receivers 
such  iis  phototiiU's  and  selfjreiierat- 
inif  phottK-ells,  resultinir  in  fretpient 
replacements. 

.Moviny'  the  smoke  detector  to  a 
cooler  liM-ation  solves  the  hiy'h- 
temperature  problem  but  intro- 
diici-s  another  serious  one  caused  by 
lower  temperatures.  In  ciKiler  parts 
of  a  stack  there  is  a  jrreat  deal  of 
conilensation.  Inaihspiately  pro- 
t»Mted  instruments  are  quickly  af- 


Measuring  Smoke  Density 


FIG.  1  Smok*  in  llu*  rnducat  amount  oi  Uqhl  roachinq  bolomolot.  at  riqhl.  Irom  liqhl  *ourc*  at  loll.  RetulUnq  Tarlalloni  In  Tollaq* 
drop  actoti  bolomotor,  duo  to  It*  chanqlnq  roditanc*.  ar*  automatically  balanced  aqainit  Tollaqe  drop  aero**  portion  ol  motor  driven 
ilidewire  unit  that  actuate*  recorder.  Scale  around  circular  chart  ol  recorder  indicate*  percent  *moke 
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by  th»-  rxce#iiive  moisture, 
kmt  severe  corrosion  results  due  to 
jiresence  of  suljihur  in  the  flue 
trases 

In  many  rases,  where  the  light 
source  anil  light-sensitive  elements 
are  attached  diri-ctly  to  a  steel 
smnke  stack  or  breeching  serving 
leiiler  furnaci-s,  warping  creates  a 
s»-riou»  alignment  problem.  Any 
warping  or  moving  of  the  support¬ 
ing  breeching  due  to  ga.s  tem[HTa- 
tiire  changes  will  result  in  the  light 
beam  IxMiig  deflected  away  from  the 
receiving  element.  This  leads  to 
errors  or  may  cause  the  instrument 
to  cea.se  functioning  altogether. 

I’nless  voltage  regulators  or 
equivalent  com|M-tisators  are  u.sed, 
phototula'-operati'd  smoke-density 
instruments  are  siibjis-t  to  large 
errors  when  the  line  voltage  fluctu¬ 
ates  to  any  extent.  Voltage  varia¬ 
tions  affect  the  light  source  and  the 
calitirating  equipment  as  well  as 
the  photia-hs'tric  amplifier. 

Smoke  Dcntity  Methods 

An  early  methoil  of  estimating 
smoke  density,  still  employed  today. 
IS  the  use  of  Uingleman  charts. 
Cross-hatched  charts  basing  known 
[M«rcentages  of  their  area  left  trans¬ 
parent  are  held  in  the  line  of  vision 
to  the  column  of  smoke.  The  num- 
la-r  of  the  chart  which  most  nearly 
matches  the  smoke  is  then  assigned 
as  an  indi-x  of  smoke  density.  .Nat¬ 
urally  this  method  is  greatly  lim¬ 
ited  l»y  sky  and  wind  condition.s 
as  well  as  human  errors  in  judg¬ 
ment  .Xn  overcast  sky  introduces 
errors  which  bis-ome  worse  when 
high  winds  are  lueHcnl  to  dissipate 
the  column  of  smoke  as  it  leaves  the 
stack.  The  color  of  luirticles  leaving 
the  stack  leads  to  further  errors. 
The  closer  it  approaches  the  color 
of  the  background  sky,  the  more 
ditliciilt  accurate  smoke  dett*ction 
bis'omes 

.\  device  w  hich  has  done  much  to 
eliminate  the  guesswork  from 
smoke-densit V  measurement  is  the 
bolometer  type  instrument  shown 
in  Kig  1.  It  coiisi-ts  of  a  lig’ht 
source  and  light  deteett'r  i  liolom- 
eter',  both  of  sealed-ls’am  con¬ 
struction,  mounted  at  mqHisife  ends 
of  a  length  of  t  inch  standard  pitH». 

The  pqH'  IS  inserted  across  the  full 


width  of  a  smoke  stack  or  duct.  It 
has  a  longitudinal  slot  3  inches  wide 
in  the  center  to  provide  a  passage 
through  which  smoke  flows.  The 
smoke  intercepts  a  beam  of  light 
projected  from  the  light  source 
towaril  the  bolometer.  At  low 
densities  of  smoke  the  bolometer  re¬ 
ceives  all  the  radiation  from  the 
light  source.  As  smoke  increases, 
the  radiation  received  by  the  bolom¬ 
eter  decreases.  These  changes  in 
radiation  are  transmitted  to  a 
smoke-density  recorder  of  the  elec¬ 
tronic  type. 

Advantages  of  Bolometer 

One  reason  for  the  decision  to  use 
a  bolometer  as  a  smoke-density 
measuring  device  is  illustrated  in 
Fig.  2.  The  low  efficiency  of  the 
thermal  resistance-.sensitive  ele¬ 
ment  of  Fig.  2A,  op«*n  to  the  atmos¬ 
phere  and  without  concentration  of 
incident  radiation,  is  obvious.  In 
Fig.  215  the  radiation  has  la'en  con- 
i-enfrated  on  the  sensitive  element 
through  a  converging  lens.  Since 
the  lens  involves  two  open  surfaces 
it  creates  a  serious  problem  of  low 
etlii  ienev  due  to  dirt  and  dust 
accumulation. 

Ketlei  fion  of  many  metals  such  as 
silver  and  aluminum  is  high  in  the 
infra-red  region.  .Advantage  may 
be  taken  of  this  property  by  using 
an  aluminized  jiaralKilic  reflector  as 
in  Fig.  2('  to  concentrate  radiation. 
In  smoke  density  measurement, 
however,  this  arrangement  with  its 
oiaui  metallic  surface  is  subject  to 
corrosion  by  oxygen  or  sulphur 
dioxide. 


FIG.  2  Davclopmant  ol  ••al*d  beam 
bolom»i*[.  thowwq  how  parabolic  mit 
ror  (C)  qlTot  sam*  concoorratinq  •tloct 
at  a  Itnt  (Bl.  Final  ttaltd  unit  (D)  hat 
no  conTttqinq  Itnt 


In  the  arrangement  finally 
adopted,  shown  in  Fig.  2D,  the 
radiation-sensitive  element  and  the 
metallic  reflector  are  covered  with 
a  glass  lens  and  enclosed  in  a 
vacuum.  The  evacuated  region  not 
only  protects  the  metallic  surface 
but  also  increases  the  sensitivity  of 
the  element  by  eliminating  heat 
losses  due  to  convection  and  con¬ 
duction. 

Null  Balance  Circuit 

A  unique  bolometer  circuit, 
shown  in  Fig.  3,  employs  an  a-c 
potentiometer  which  oiierates  on 
the  null-balance  principle.  The 
voltage  drop  across  the  bolometer 
receiver  is  balanced  against  a  ref¬ 
erence  voltage  applied  to  the  slide- 
wire. 

To  insure  greater  accuracy,  a 
common  source  of  ll.‘i-volt  60-cycle 
pfiwer  feeds  the  light  source,  the 
smoke  detector,  and  the  measuring 
circuit.  The  light  source,  a  150- 
watt  commercial  spotlight,  is  con¬ 
nected  in  serie.s  with  a  10-ohm  re¬ 
sistor  to  reduce  filament  voltage  and 
insure  long  life.  The  smoke  de¬ 
tector  and  measuring  circuit  are 
supplieil  with  a  potential  of  7.5 
volts  through  the  power  trans¬ 
former.  This  potential  is  stepped 
down  further  by  the  isolating 
transformer  to  supply  the  reference 
voltage  across  the  slidewire. 

The  beam  from  the  light  source 
is  focused  on  the  bolometer  filament 
which  is  resixmsive  to  the  total 
radiation  reaching  it.  The  temper¬ 
ature,  and  thus  the  resistance  of 
the  filament,  varies  with  the  radia¬ 
tion  ris  eived.  The  amount  of  light 
reaching  the  bolometer  is  a  func¬ 
tion  of  smoke  density.  Therefore, 
the  temperature  of  the  bolometer 
filament  as  w-ell  as  its  resistance 
and  the  voltage  drop  which  occurs 
across  the  bolometer  are  likewise 
functions  of  smoke  density. 

The  \oItage  drop  across  the  bolo¬ 
meter  is  automatically  balanced 
against  the  voltage  drop  across  the 
up|ier  portion  of  the  slidewire  by 
the  action  of  an  electronic  amplifier 
and  motor  control.  The  motor  con¬ 
trol  is  always  energized  and  drives 
the  motor  continuously,  reposition¬ 
ing  the  slidewire  and  recorder  until 
the  balance  point  is  reached. 


*4 
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The  instrument  can  be  calibrated 
easily  for  any  desired  ranjfe  of 
smoke  density  with  the  null  adjust¬ 
ment  and  range  adjustment  shown 
in  Fig.  ;i.  The  null  adjustment  es¬ 
tablishes  the  ma.ximum  smoke  dens¬ 
ity  to  be  mea.sured.  At  this  point 
the  voltage  drop  across  the  Ixilo- 
meter  at  its  minimum  and  there¬ 
fore  the  halani'ing  voltage  also 
must  be  at  its  low  point.  In  other 
words,  it  is  ;it  the  point  where  the 
diUisity  of  smoke  has  become  grejit 
enough  to  reduce  radiiition  reach¬ 
ing  the  bolometer  to  a  minimum.  To 
achiece  balance  the  null  adjustment 
is  moved  until  the  ri*corder  ba'ances 
at  a  r<‘a<ling  of  IbO  percent  and  the 
slidewire  is  at  the  upper  end  of  its 
travel.  Since  KM)  percent  smoke  is 
not  normjillv  achieved,  the  actual 
prtK-edure  involves  turning  otf  the 
lamp  to  simulate  this  condition. 

Adjustments 

The  range  adjustment  estab¬ 
lishes  the  minimum  smoke  density 
(usually  a  clear  stack)  which  will 
be  measured.  .At  this  point  full 
radiation  from  the  light  is  reaching 
the  bolometer  and  the  voltage  drop 
across  the  bolometer  is  at  its  maxi¬ 
mum.  The  balancing  voltage  drop 
must  also  be  at  its  maximum,  mean¬ 
ing  that  the  slidewire  contact  will 
b<‘  at  the  lower  (b  percent  smoke) 
end  of  its  travel.  Therefore,  to  set 
the  point  of  minimum  density  at 
0  percent,  the  range  adjustment  is 
moved  until  the  recorder  balances 
at  a  reading  of  0  percent  smoke. 
This  last  adjustment  will  in  no  way 
alTwt  the  setting  of  the  null  adjust¬ 
ment. which  has  been  set  at  KM)  per- 
ce’it.  .A  fixed  resistor  is  a  further 
adjustment  for  the  system  and  its 
value  depenils  uiwin  the  distance  be¬ 
tween  the  light  source  and  smoke 
detector. 

The  temiH-ratu  re-compensating 
filament  shown  in  Fig.  3  is  a  sealed- 
in-gla>s  resistor.  Both  it  and  the 
Iwilometer  are  hnuited  within  the 
>moke  detector  housing  so  that  the 
effwt  of  amtiient  temperature  vari¬ 
ations  is  minimized. 

.As  is  ijuickly  revealed  by  this 
rough  study  of  the  bolometer  cir¬ 
cuit  diagram,  it  has  the  distinct  ad¬ 
vantage  of  being  .simple.  The  light 
source,  smoke  detector  and  the 


FIG.  3  Null  balance  principle  oi  Bailey  bolometer  type  emoke  recorder 


miuisuring  circuit  all  are  supplied 
with  a-c  jMiwer  from  the  same 
source,  making  variations  in  line 
voltage  self-compen.sating.  Xo 
standanl  cell,  dry  cell,  galvanom¬ 
eter,  or  d-c  to  a<’  converter  are 
needed,  assuring  accuracy,  stability 
and  permanence  of  calibration.  By 
eliminating  the  galvanometer  from 
the  circuit  and  replacing  it  with  an 
electronic  amplifier,  a  motion-free 
detecting  mechanism  is  created. 

Maintenance 

Both  the  light  source  and  the  re¬ 
ceiver  are  of  the  sealed-lieam  type 
and  are  not  alfected  by  corrosive 
ga.ses  or  dust,  thus  insuring  long 
life.  The  radiation-focusing  mirror 
in  the  bolometer  will  remain  clean 
and  bright  indefinitely.  Instru¬ 
ments  which  are  not  hermetically 
sealed  are  apt  to  rispiire  freipient 
cleaning  of  condensing  lenses  and 
reflectors,  but  only  the  front  glass 
on  the  bolometer  and  lamp  here 
need  attention. 

Freijuency  of  cleaning  of  the 
bolometer  and  lamp  windows  is  le.s- 
xened  by  air  vents  on  each  side  of 
the  stack,  shown  in  Fig.  1.  A  nega¬ 
tive  pressure  in  the  stack  causes 
clean  air  to  flow  through  spaced 
flanges  which  .secure  the  light 
source  and  smoke  detector  to  the 
pipe,  thus  preventing  dust  and  fog 
from  reaching  the  lenses.  To  make 
infrequent  routine  cleanings  easier, 
access  doors  are  provided  on  each 
housing. 


Kxcessive  smoke  usually  repre¬ 
sents  ineflicient  furnace  operation 
and  means  that  valuable  fuel  or 
product  literally  is  lading  thrown 
out  through  the  stack.  To  reduce 
smoke  and  insure  maximum  furnace 
etliciency,  a  smoke  density  recorder 
can  be  eipiipped  with  contacts  to 
turn  on  air  or  steam  jets  or  to 
sound  alarms.  For  the  convenience 
of  operators,  smoke  density  may  be 
indicated  on  a  29-inch  bold  scale 
which  encircles  the  circular  record¬ 
ing  chart.  For  permanent  records 
a  continuous  12-inch,  24-hour  cir¬ 
cular  chart  is  usually  provided,  to 
give  a  complete  picture  of  smoke 
conditions  for  each  day  and  show 
the  result  of  any  action  taken 
toward  abatement. 

Tislay,  more  than  ever  before, 
measurement  of  smoke  density 
must  be  accurate  and  reliable. 
Smoke  is  now  limiteil  by  rigid  ordi¬ 
nances  in  many  large  communities, 
while  others  are  consiilering  more 
severe  legislation  in  the  interest  of 
public  health  and  civic  improve¬ 
ment. 

As  integral  parts  of  the  commun¬ 
ities  in  which  they  are  located,  in¬ 
dustrial  plants  cannot  afford  to  neg¬ 
lect  the  demands  of  local  smoke 
abatement  committees.  Installa¬ 
tion  of  reliable  smoke  density  meas¬ 
uring  devices  like  the  bolometer- 
type  instrument  not  only  helps  to 
achieve  tietter  community-industry 
relations,  but  also  jiermits  more 
economical  furnace  operation. 
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Reducing  Unwanted 
- in  MOBILE 

iirriM-iii"  <M'rii|ianr\  of  all  lii«'  iiioltilr  -rrx  irr  Itaiiil'  r<'<|iiirr*  •‘liiiiiiialioii  of  >|»iirioii> 
Hill  liarnioilii-  railialioii<.  oflni  Im-\oiiiI  limit'  normall\  im|io'«‘i|  liv  Sii^*:i-'tion' 

irr  maiii*  for  im|>ro\«‘il  t‘<|iii|im<‘iit  ll«>^i^ll  iiirlinliii^  lou-|ia"  fillrriii*:.  A  ii«‘w  t(‘rlinii|iii‘ 
for  mra'iiriii;:  llir  'lrrii"lli  of  llir-i-  I n‘i|iii-iir\  rom|M)iirnt'  i«  il<“«rrilMMl 


Two  woy  t  m  communicotioni  oquipmoQt  uiod  by  Toxat  woll  dfillinq  outtil 


Pohco  omploy  tpocially  pockaqvd  trontportoblo  units 


N«w  York  Stato 


PttASK  nr  fri'inH'iii-j -mctluljitinri 
trafi'mittiTs,  of  a 

iry-ilal  osiillator  follovvcii  hy  a 
pha'i*  modulator,  a  s4-ri(‘S  of  miilti- 
plitTi  and  a  powt-r  amplif'u-r,  may 
have  •‘piirioiis  ra  liations  on  any 
frfi|  icru-y  that  i'  an  intcy'ral  pn«l- 
int  (d'  the  irv'tal  fri‘i|iicncy.  By 
U.MA  dffinilion.  .-.purioiis  radiatioiH 
ari‘  any  r-f  fmi.-ision.s  rxi'fpt  har¬ 
monics  of  thf  tnitput  i-arrier  fre- 
ipicncy  raiiiati'd  hv  or  from  the 
transmitter,  other  than  its  specilied 
earner  frenueney  and  modulation 
Iiroiluets.  iiarmonie  radiations  are 
r-f  emissions  radiated  hy  or  from 
the  transmitter  on  multiples  of  its 
speeilied  carrier  fretpieney.  Fijrure 
lA  shows  the  spectrum  of  a  phase- 
modulation  transmitter  typical  of 
mohile  units  available  in  I'.tlS.  The 
multipliers  of  this  transmitter  were 
two  tpiadruplers  fo’lowed  hy  a 
liouhler.  y'lviny'  a  factor  id'  .’{2.  For 
the  yraph  shown,  the  output  fre- 
ipieiii-y  was  .‘{2  na-  ami  the  crystal 
frispjemy  1  me.  Therefore,  there 
are  possible  spurious  radiations  at 
every  inti'y'ral  mejracycle  luit  most 
are  so  rrreatly  attenuated  that  they 
are  not  dideitetl. 

The  measurable  unwanted  radia¬ 
tions  consist  of  a  spurious  y'roup 
near  the  output  freipiency  and  also 
the  harmoniis.  spaceil  at  intervals 
of  the  i-r\stal  freipieiicv.  They  are 
also  founii  at  odil  multiples  of  one- 
half  the  otitput  freipiemy  because 
the  doubler-driver  has  only  a  sin|.de 
tiiiu'd-plate  circuit.  The  reason 
why  there  is  none  at  KU  me  is  not 
known.  .Main  other  spurious  radia¬ 
tions  would  be  present  here  if  each 
ipiadrupler  were  not  followed  by 
ilouble-t lined  ciri  uits.  .'Similar  spec- 
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tra  are  obtained  for  difTerent  multi¬ 
plication  factors,  as  will  later  be 
shown. 

Improving  Design 

Several  elementary  factors  jrov- 
ern  the  maK'nitude  of  the  spurious 
radiations,  and  the  following  desijm 
features  should  be  incorporated 
where  they  are  to  be  minimized: 

I  I  '  Ade(iuate  selectivity  should 
follow  each  multiplier  stajre. 

(2)  The  multiplication  factor 
for  each  staye  should  l»e  held  to  a 
minimum. 

i:’.)  The  total  multiplication  fac¬ 
tor  of  the  transmitter  should  be  low. 

(ti  The  drive  on  each  stafte 
should  not  be  excessive. 

Likewise,  where  harmonics  are  to 
lie  minimized,  the  following'  are  im¬ 
portant  : 

I  I  .\de(|uate  s*dtvtivity  should 
follow  the  power  amplifier. 

<2>  A  push-pull  power  amiilifur 
will  yield  lower  even  harmonics. 

.S’eedless  to  say.  shielding  is 
m‘i-es-ary  in  Nome  instances  to  re¬ 
duce  und<-sired  couiilinvr  and  direct 
radiation. 

In  order  to  illustrate  the  extent 
of  improvement  in  [wrformance  at¬ 
tributable  to  each  of  the  above  de- 
siirn  features,  d.ata  are  yiven  for 
more  recent  desijrns.  Fitjure  IB 
showN  the  siH-etrum  of  a  transmit¬ 
ter  directly  comparable  to  that  of 
Fiy.  l.\.  The  imjirovement  is  ob- 
taineii  by  reducing  the  multiplica¬ 
tion  factor  from  iVi  to  21  by  charijr- 
iny  the  first  multiplier  from  a 
nuadrut'ler  to  a  trijtler.  by  imtirov- 
iny  tiw  tj  of  the  doabli'-tuned  cir- 
i-uit-  of  the  multipliers,  by  in-ert- 


inK  a  double-tuned  circuit  between 
the  driver  and  the  p-a  and  by  in- 
creasinjr  the  selectivity  of  the 
antenna  tuning  circuit. 

Fijrure  IC  shows  the  spectrum  of 
a  narrow-band  25-to-i)0-mc  trans¬ 
mitter  that  is  identical  to  the  trans¬ 
mitter  of  Fijr.  IB  except  that  the 
multiplication  has  been  reduced 
from  24  to  12.  Here  the  multipliers 
have  lieen  changed  from  x  3  x  4  X 
2  to  X  2  X  3  X  2.  Note  that  only 
the  spurious  radiations  near  the 
output  frequency  are  affected  and 
are  improved  by  approximately  20 
db. 

Figure  11)  shows  an  additional 
step  in  improving  performance  by 
in.serting  a  low-pass  filter  in  the 
antenna  cable  of  the  transmitter  of 
Fig.  IC.  Only  those  spurious  radi- 
. it  ions  aitove  37  me  are  changed  be- 
.  ause  the  filter  has  negligible  at¬ 
tenuation  Im'Iow  that  freipiency.  In 
this  case  all  radiations  are  more 
than  ;*(»  db  tielow  the  carrier. 

One  additional  graph.  Fig.  2, 
-hows  the  spectrum  of  a  14h-to-174- 
mc  tran.smitter  that  incorporates 
these  desirable  design  features  to 
reduce  all  spurious  and  harmonic 
radiations  to  more  than  8.'>  db  ladow 
the  carrier. 

Using  an  Output  Filter 

The  advantage  of  using  a  low- 
pass  filter  to  suppress  spurious  and 
harmonic  radiations  at  the  higher 
frequencies  rests  in  its  negligible 
insertion  loss,  negligible  effect  on 
antenna  tuning  and  uncritical  ad¬ 
justment.  Several  minlels  of  the 
(IF,  type  KY4.A  Tilter  are  available 
having  design  cutoff  frequencies  of 
13.  f)2.  IlH  and  2.">7  me.  .A  1  yield 


FIG.  1  CharacMrislict  ol  lypical  Iran* 
miner*  lor  32  me  in  1948  (A);  an  un¬ 
proved  tranimitler  IB);  ipuriou*  radio 
tions  further  reduced  IC):  transmitter 
with  narrow  band  lil*er  14) 


FIG.  2- Spectrum  ot  tranemitler  radio 
tion  with  cryilal  frequency  Z  equal  to 
6.333.3  kc  and  fundamental  radiation 
at  1 32  me 


harmonic* 
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The  Interference  Problem 

Monvlocturttt  Moin]  the  increqkinqlii  luC'Otix  >icid  of  mobile  radio  bore 
tko»n  commendable  a»arcncii  of  interference  problemi  in  whicb  harmonict  and 
tpuriout  rod  ationc  are  o  pan 

Under  tbe  matt  adeeru  operating  condition!,  interference  mat  eint  if  the 
cpuriout  radiotion  hat  a  greater  mteniitt  than  125  db«  Mb  below  I  watt)  Howerer, 
detign  to  meet  thn  goal  would  be  cottly  Other  methodt.  luch  at  geogrophical 
teparation  tlightly  different  cryttol  frequency  or  multiplication  factor  will 
probably  tuffice  for  trontmitteri  meeting  the  minimum  FCC  requirementt  fitted 
below 


Monmum  outhorired  plate  power  input 
to  linal  r  f  ttogc 

3  woitt  or  lett 

0*er  3  woTtt,  iiKluding  150  wottt 
Oter  150  woitt,  including  600  wattt 
O'tr  600  wottt 


Attenuation  in  db  of  moirmum 
ipunout  Of  harmonic  radiation 

*0 

60 

70 

80 


harttiniiio  Httfiniatidii  of  at  l<‘aKt  ^5 
lilt  for  tranitmitters  o|ifrHtin(r  in 
thfir  lianils.  (tno  of 

tfifSf  havitiK  a  rutolf  of  fi2  me  ia 
lilii.atratfd. 

Thfat'  fllttT.a  roiiaiat  of  two  tii- 
iliTivi-il  .Hoctiona  anil  one  roiistant-A' 
■•l‘^•tlon  Thf  aimplilii'd  rolationa 
K'lSfii  on  Kitf.  .T  ma.v  la-  uat-d  to  cal- 
1  idalf  thi*  valuoa  of  thf  firciiit  olo- 
mfiila  for  thf  valiif  m  U  fi 

Conventional  Meaturementi 

Sptirioii.a  ladiationa  and  harnion- 
ii  a  arc  f ii.-tontarily  liftcrniiiifd  with 
I  Ilf  t  ran.ainittf  r  loadfd  into  it.a 
iininial  antfiina,  and  thf  tifid 
sti'fiiylhs  of  thf  \arioiia  frfiiucn- 
I  ifs  mfa-i.irfd  and  comiiarfd  Thia 
(lift hod  haa  iilijfi't lonaldf  ffaturfa. 
I'hf  ifsnlta  i-annot  hf  n-adil.t  diiidi- 
latfd  and  do  not  y'lVf  a  flt-'Uif  of 
iiifi  It  for  thf  tran-mittfr  aloiif  that 
1'  iiaalilf  in  apiiiftintt  |MTform- 
aiiff 

I'hf  moat  olijfft ionahli'  ffalnro 
oi  thia  nifthinl  ia  that  thf  anti-nna 
|iattfiii  I'  not  thf  aanif  for  all  fro- 
•  lufiii  ifa  and  thii'  thf  ratio  of  thf 
^li.iimua  tir-ld  atrfni;th  to  thf  far- 
in  r  lifld  'tifinflh  will  vary  ^ffatly 
with  thf  lo.ation  at  whifh  th«' 
miM'Ui'f nifiita  aif  madf  Hriaiisi' 
thf  inioit  imiH'dan.-f  of  thf  antfnna 
\arifa  trrfath  with  frfii'.it'iuy  thf 
ifaiilt,  olitaiiifd  arf  both  a  function 


of  thf  antfnna  dfaijm  and  alao  of 
thf  lenvrth  of  transmission  line  con- 
rifctinn  thf  transmittfr  to  thf 
antfnna. 

Thf  lossy-liiif  mothisl  ciirrontly 
spfcififd  for  makintr  thfsf  mfasiirf- 
nifiits,  althou>rh  simplf  in  thfory. 
is  not  satisfactory  in  practice.  The 
primary  ditliculty  results  from  the 
fact  that  the  attenuation  of  lossy 
line  rises  with  freipiency  so  that  it 


Model  4ICY4A4  anlonna  liltar  uied  to 
atlenuotu  harmonic* 


iMfonifa  ditlicult  to  detect  harmon¬ 
ic.'  at  hih'h  fretpiencifs.  Sut>i>osf 
a  Ifliyrth  of  I*  hia.ay  line  is 

list'd  to  coniuvt  the  transmitter  to 
the  tifid  strfiih'th  measuriny’  tHpiip- 
metit.  This  line  ha*  an  attenuation 
of  t'l  I  till  at  the  fiinilamental  fre¬ 


quency  of  32  me;  it  will  therefore 
have  an  attenuation  of  137  db  at 
the  fifth  harmonic  at  1»>0  me.  Thus, 
if  the  60-ilb  attenuation  reduces  the 
fundamental  to  100,01)0  microvolts 
at  the  field  strenjrth  measuriiiK 
etiuipment  and  this  equipment  is 
capable  of  detei-tinjf  a  0.3-microvolt 
siyrnal  at  the  fifth  harmonic  '  160 
me  I,  it  will  l>e  po.ssible  to  measure  a 
llO-db  difference.  However,  due 
to  the  77-db  correction  nt'ceaaary  to 
fake  care  of  the  difference  in  atten¬ 
uation  of  the  lossy  line  at  the  two 
freipiencies,  it  is  only  possible  to 
measure  a  33-db  difference.  It  is 
clear  from  this  that  if  the  fifth 
harmonic  is  only  3.7  db  lielow  the 
carrier,  it  will  not  be  detected. 
.•\cfually,  for  a  satisfactory  method 
of  measurement,  it  must  be  possible 
to  measure  any  spurious  radiations 
that  are  not  more  than  loo  db  below 
the  carrier  level. 

The  limitation  of  the  lossy-line 
methisl  is  shown  K'raphically  in  Fitr. 
lA.  This  sjM'ctrum  of  transmitter 
radiation  was  measured  by  the 
method  to  l>e  de.scribed.  and  all  of 
those  spurious  radiations  lying 
comjilftely  above  the  dashed  line 
would  not  have  Iteen  fotind  had  the 
lossy-line  method  been  used. 

.\nother  problem  inherent  in  all 
measurements  of  this  type  i.«  accen¬ 
tuated  in  using  lossy  line.  This  is 
the  problem  of  eliminating  unde¬ 
sired  coupling  between  the  trans¬ 
mitter  under  test  and  the  measur¬ 
ing  a(iparatus.  The  voltage  being 
measured  betwt'en  the  inner  and 
outer  coniluctor  of  the  lossy  line  is 
often  sma'l  ami  unless  adequate 
shielding  is  provided,  the  amount  of 
signal  obtained  by  undesired  I'aths 
such  as  by  direct  radiation  and  by 
conduction  along  the  miter  con¬ 
ductor  of  the  line  may  give  read¬ 
ings  that  are  in  error  by  many 
decibels. 
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The  methiKl  to  lie  desoril>ed  sub¬ 
stitutes  for  the  lossy  line  an  attenu¬ 
ator  that  has  slijrhtly  less  attenua¬ 
tion  at  the  higher  fre<iuencies  than 
at  the  fundamental.  This  attenua¬ 
tor  is  so  constructed  that  it  can  l)e 
mounted  in  the  wall  of  a  double- 
shieldwl  room.  Fijrure  4  shows  how 
the  tH)uipment  is  connected  for  mak- 
injf  m«‘asu  remen  ts. 

Improrcd  Measurements 

The  transmitter  under  test  is 
connected  to  the  attenuator  by 
means  of  a  lenjrth  of  RG-D  I' 
double-shielded  coaxial  cable  and 
from  there  to  a  flat  load  or  watt¬ 
meter  that  has  a  constant  imped¬ 
ance  over  the  ranjre  of  frecjuencies 
in  which  measurements  are  beinp 
made.  The  attenuator  construction 
illustrated  in  Fijr.  S  shows  that  it 
will  insert  only  a  slijrht  di.scontinu- 
ity  into  the  line  as  a  very  short 
lenjrth  of  the  center  conductor  is 
used  inside  the  cavity  of  the  atten¬ 
uator.  The  secondary  (coupling 
coil)  couples  to  this  length  of  the 
center  conductor  and  thus  a  voltage 
is  obtained  proportional  to  the  cur¬ 
rent  flowing  in  the  transmission 
line.  The  output  of  the  attenuator 
is  connected  to  the  field-strength 
meter  or  receiver  by  a  length  of 
R(i-22  r  balanced,  shielded  trans¬ 
mission  line. 

After  each  measurement,  the 
field-strength  meter  is  calibrated 
by  substituting  the  standard  signal 
generator  for  the  line  coming  from 
the  attenuator.  Since  most  genera¬ 
tors  now  available  have  an  unbal¬ 
anced  output,  a  matching  unit  is 


Plpalin*  ronirol  and  dlapatchlnq  oi  mobU*  unit*  Is  potsibis  wllb  Iwo-wot  radio 


u.scd  tietween  the  signal  generator 
and  field  strength  meter  as  illus¬ 
trated. 

Attenuator  Adjustment 

Adjustment  of  the  amount  of  at¬ 
tenuation  provided  by  the  attenua- 


shown  in  Fiq.  S 


FIG.  $  Mutuol  induclonco  ationuoior  with  coplonor  coils  oad  S5-ohm  output 


tor  is  made  by  moving  the  .s**con- 
dary  coil  relative  to  the  short  input 
loop.  The  plunger  of  the  .secondary 
coil  assembly  is  marked  to  indicate 
positions  of  the  coil  for  approxi¬ 
mately  6-<ib  steps.  These  various 
IMisitions  are  calibrated  against  fre- 
ipiency  by  means  of  a  standard  sig¬ 
nal  generator.  Calibration  curves 
for  the  attenuator  are  shown  in 
Fig.  »>.  giving  the  attenuation  be¬ 
tween  the  transmitter  entl  of  the 
RG-9  U  and  the  field-strength 
meter. 

Attenuation  decrea.ses  with  fre¬ 
quency.  as  would  t>e  expected  from 
the  nature  of  the  device,  making  it 
possible  to  detect  the  higher  har¬ 
monics  more  easily  than  the  spur¬ 
ious  radiations  near  the  carrier 
frequency. 

In  addition  to  the  attenuation 
[Kisitiun  marks  on  the  plunger  of 
the  .secondary  coil  assembly,  the 
plunger  has  a  mark  parallel  to  the 
axis  so  that  the  proper  orientation 
lietween  the  copianar  primary  and 
secondary  coils  can  tie  retained.  To 
improve  the  impinlance  match  to 
the  Oo-ohm  balanced  output,  an 
M-pad  is  inserted  tietween  the 
secondary  coil  and  the  plunger  out¬ 
put. 

Results  using  the  method  de- 
•scrilavl  above  have  been  entirely 
satisfactory.  With  only  rea.sonable 
care,  it  has  been  possible  for  differ¬ 
ent  personnel  to  duplicate  data 
within  2  or  (t  dli.  on  dates  that  are 
months  apart  and  even  for  spurious 
radiations  that  are  more  than  100 
db  tielow  the  carrier. 
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SINCK  the  annoiinoement  on  June 
1.  that  the  FCC  would 

lii-en^e  xtation.'i  for  operation  in  the 
Citizens  tiand  the  commi.H.sion’s 
ortiies  have  ta^en  llcxHled  with  re- 
(piests  for  more  information.  It  is 
the  purpose  of  thi.s  article  to  answer 
ipiestion.s  that  are  most  often 
hrouifht  up. 

It  seems  that  many  iieojiie  lonjr 
to  own  a  radio  station.  They  ask. 
“Will  I  Ur  nhir  to  (jrt  a  lirfrur  rvrn 
thouoh  I  lifiou-  fintkirifi  nUniit 
railiot"  The  answer  is,  "Yes,  if 
you  are  a  citizen  of  the  Tnited 
States  and  !.'<  years  of  aye  or 
older  ’’ 

I'he  next  <|ui‘stion  is  iisually. 
“Ilotr  tin  I  jiii  nhout  firttniti  a 
Itminr  f"  ^■ol|  write  to  the  Fed¬ 
eral  • 'ommiinications  < 'ommissoin, 
Washinyton  2o,  l>.(’.  or  to  aiiv 

of  its  Fnyineeriny  Field  ( iifices. 
ind  reipiest  a  copy  of  Form  .*>»•.*>  .Kt 
tiu'  same  time,  stool  ten  cents  in 
coin  not  stamps  I  to  the  Siiiierin- 
tendeiit  of  IttK'uments.  I'  tlov- 
ernmeiit  I’rintiny  "tliif.  U'ashiny- 
t<in  J.'i.  It  ('..  and  reipiesf  a  copy  of 
the  "Rules  atid  Keyiilations  tioverii- 
iny  (  itizeiis  Radio  Service" 

Form  .*•<>.■)  reipiires  no  siMM-ial  in¬ 
formation  so  lony  as  the  ei|uipment 
you  are  yoitiy  to  ust*  has  tie.m  t\!>e 
approved  liv  the  Ft't"  If  the  ei|iitp 
ment  has  la'cn  approwd  then  yo  i 
neeil  only  fill  in  the  itiform.it ioti 
that  is  on  the  nameplate.  This  must 
include  the  tyjx'  ainirt'val  n  imhe; 

Beware  of  transmitters  odered 
ns  "suitable  for  use  iti  the  t'.tizeti' 
B.HtuI"  that  lio  not  have  t\p<'  ai*- 
proval.  One  t'xamjile  o*'  such  a 
transmitter  is  the  Ht'-tVl’'.  .tv.iil.ible 
on  the  surpliij  market  This  ,,  t  i.' 

t:3 


not  tyjie  approved  and  the  FCC  has 
not  to  ilate  is.siied  a  license  for  it.s 
u.se  in  the  citizens  band. 

One  of  the  reasons  the  B<'-t)4"» 
yainial  early  popularity  was  that 
the  FCC  did  at  one  time  license 
some  of  these  sets  as  Class  2  experi¬ 
mental  transmitters  in  order  to  yet 
some  activity  started  on  the  citi¬ 
zens  band  and  obtain  technical  data 
liefore  the  band  was  officially 
oiiened  to  the  yeneral  public.  How¬ 
ever,  all  Class  2  licenses  for  this 
type  of  .service  exjiired  NovemtM'r 
1.  Ittl'.t  and  none  of  them  will  be 
renevveil. 

The  next  inevitable  ipiestinn  is, 
"//(i.s  fi/pc  n/iproral  Un  n  ixsunl  for 
any  rrl  f  The  answer  is.  "Yes”. 
I'yiH'  approval  f'RlOl  was  issued  to 
Citizens  Radio  Corporation  of 
Clevel.ind.  Ohio,  for  a  camera-tyix.' 
portable  set.  and  many  pictures  of 
this  set  appeared  in  trade  journals. 
However,  none  were  offered  to  the 
yeneral  pulilic.  Then,  early  in  .Inly, 
this  firm  sold  their  .issets  to 
Stewart-U'aiiier  Klectric  Corpora¬ 
tion.  Chicayo,  and  tliis  firm  is  m;tk- 
it'y  miMiitic.itions  and  p’anniny  pro¬ 
duction.  The  FCt'  htis  already 
I'Siicd  a  new  tvpe  approval,  •  RloJ. 
for  a  modified  set.  However,  if  the 
-et  IS  further  chanyed  or  modified 
before  it  is  releaseii  to  the  public  all 
entirely  new  type  approval  will  be 

iiei  deil 

Trammlttcr  Requirements 

Oelay  in  the  sale  of  manufai - 
tilled  sets  brinys  up  a  natural  ipies- 
tion.  ■  H  ri7  till-  yCi'  /o'.  ii.s(  niin- 
t  y/irtt/i/iriiriil  *  •  iniyiti  1 1' '  rii;  iijii’p- 
e  >fi.'<'"  .\yain  thi'  answer  i-.  ■■^'es, 
provided  It  meets  Tt’.e  -tatld.irds  -et 
uii  for  eipiipment  in  this  band."  To 
meet  the  'tamlard'  voi  must  tile, 
with  yoic  applii-.iiion  for  icense, 
inform. ition  that  proves  that  the 
eipiipment  i-  cap.ib!e  of  operatiny 
.IS  set  out  in  the  rey  il.itioii'  If  tin 
station  i-  to  i>e  operated  .it  a  fixed 


liH'ation.  then  the  frequency  band 
4t>tt  to  462  me  may  be  used  by  Class 
A  stations.  A  Class  A  station  may 
use  up  to  .">0  watts  plate  power 
input  to  the  radio-freipiency  staye 
supplyiny  power  to  the  antenna  and 
must  be  capable  of  maintaininy  a 
freipiency  tolerance  of  tl.t)2  percent. 
The  communication  bandwidth  may 
not  exceed  200  kc. 

If  the  transmitter  is  to  be 
operated  in  the  frequency  band 
462  to  468  me,  the  plate  power  input 
must  be  limited  to  10  watts.  This 
freipiency  band  is  also  allocated  for 
Class  B  stations  which  are  author¬ 
ized  to  use  a  plate  power  input  to 
the  radio-freipiency  staye  supply¬ 
iny  power  to  the  antenna  of  lO 
watts  and  are  all  aiijusted  to  oper¬ 
ate  on  the  freiiiiency  of  4t>r»  me.  All 
operations  fincludiny  frequency 
tolerance  ;ind  communication  band  i 
must  be  confined  to  within  plus  or 
minus  o.l  percent  of  465  me. 

For  operation  in  the  section  468 
to  ITU  me  the  transmitter  mav  be 
de-iyned  lor  ii.-e  :it  fixed  liKUtions 
or  .'is  a  mobile  unit  u-iny  up  to  5n 
watts  power  bit  must  have  the 
-atlle  freipl  n  V  tolerance  ,1.'  for 
units  iioer.it  :ii;'  in  the  16ii  to  162  me 
-e,  *loll  of  ti.o  ii.itid. 

Since  ‘he  FCt'  will  not  usually 
le-t  Climp.i-ite  units,  information 
must  be  - ubmitted  to  show  that  the 
transmitter  meets  the  specifictitions. 
However,  the  Commission  may  re- 
i|  lire  that  the  eipiipment  or  a  proto- 
tv’ie  b-  mtide  available  for  test- 
I  h.-n  ii'ers  of  such  equipment  must 
focw.ird  it  to  the  Commission 
Laboratory.  Laurel.  Maryland,  for 
te-ts.  The  triinsportation  to  and 
from  the  laboratory  must  be  at  no 
expeii-e  to  the  Government  and  all 
Iicr'iuent  infornuition  must  be  sent 
w  .th  the  equipment. 

If  you  want  to  use  compo-ite 
e.p.ii'pment  you  must  htive  a  second- 
•  i.iss  radiotelephone  or  radiotele- 

..iph  license,  or  better,  or  have  the 
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This  interpretatiun  of  FdC  rules  answers  such  questions  as:  “^Do  I  have  to  he  a  technician 
to  <:et  a  license?"  hat  nianufacture«l  tran>niitters  have  he«*n  "iven  tyjK*  approval?" 
“W  hat  imist  he  ilone  to  obtain  permission  to  operate  homemade  equipment?” 


adjustments  made  by  the  holder  of 
such  license  or  under  the  super¬ 
vision  of  such  an  operator  who  will 
be  responsible  for  the  proper  func- 
tionintr  of  the  station.  You  must 
also  have  a  commercial  operator’s 
licen.se  to  .service  sets.  .\n  amateur 
license  is  no  jtood  for  this. 

Operating  Rules 

The  permissible  communications 
for  stations  in  the  citizens  band  are 
set  out  in  the  regulations  as 
follows : 

"(a)  Hach  station  in  the  Citizens 
Radio  Service  is  authorized  to  com¬ 
municate  with  other  stations  in  this 
service.  Communications  with  sta¬ 
tions  licensed  under  other  parts  of 
the  Commission’s  rules  or  with 
United  States  (lovernment  or 
foreijrn  stations  is  prohibited.” 
This  means  that,  for  example,  an 
amateur  owning  both  an  amateur 
station  and  citizens  band  station 
can  not  use  the  citizens  band  sta¬ 
tion  to  work  his  own  or  another 
amateur  station. 

“(b)  All  communications  in  the 
Citizens  Band  shall  be  limited  to 
the  minimum  practicable  transmi.s- 
sion  time.”  You  cannot  jtive  lon^'- 
winded  de.scriptions  of  the  sights  as 
you  drive  down  the  road. 

”<c)  Stations  in  this  band  may 
not  be  used  for  any  purpose  con¬ 
trary  to  Federal.  State  or  Local 
law;  or  to  carry  projrram  material 
of  any  kind  either  directly  or  indi¬ 
rectly  to  the  public  throutrh  public 
address  systems  or  by  any  other 
means.”  In  other  words,  you  can¬ 
not  u.se  your  citizens  radio  service 
equipment  to  relay  race  results  for 
rebroadcast  over  a  p-a  .system  out¬ 
side  the  track,  you  cannot  charge 
Mrs.  .lones  for  relaying  a  message 
to  her  husband,  and  you  cannot 
have  little  Mary  sing  for  the  neigh¬ 
bors. 

"(d>  A  Citizens  Radio  Station 
used  for  radio  control  of  devices  or 


objects  shall  not  be  used  where  its 
operation  involves  continuous  radi¬ 
ation  of  energy  by  the  station  for 
operational  control  of  such  appara¬ 
tus.”  This  means  that  if  a  tone- 
modulated  signal  is  used  to  provide 
-separate  control  functions  for 
model  planes,  boats  or  other  similar 
devices,  the  carrier  cannot  be  left 
running.  It  must  be  started  and 
.stojiped  with  the  tone. 

”(e)  A  Citizens  Radio  Station 
used  for  the  purpose  of  communica¬ 
tion  by  radio  telephone  shall  not 
emit  a  carrier  wave  unless  modu¬ 
lated  for  the  purpo.se  of  communi¬ 
cation,  and  when  using  telegraphy, 
radiation  of  energy  shall  not  occur 
except  when  telegraphic  signals  are 
being  transmitted,  excepting  for 
brief  tests  or  when  adjustments  are 
being  made  on  the  transmitter.”  In 
other  words,  you  cannot  leave  the 
carrier  on  while  you  talk  on  the 
telephone  or  to  let  the  neighbors 
hear  the  brawl  you  are  staging. 

An  unusual  method  will  l)e  used 
to  identify  stations  of  the  citizens 
radio  class.  The  registered  serial 
number  appearing  on  each  citizens 
radio  station  license  will  be  the  call 
signal  assigned  to  the  station.  A 
station  must  transmit  its  call  signal 
at  the  beginning  and  at  the  end  of 
each  communication  as  well  as  once 
each  ten  minutes  during  communi¬ 
cations  of  more  than  ten  minutes 
duration.  Stations  being  used  solely 
for  the  control  of  devices  or  objects 
are  not  required  to  identify  trans¬ 
missions. 


When  Mr.  Conner's  article  oot 
received  the  editors  ot  ELECTRONICS 
relayed  it  posthotte  to  the  Commit, 
tion  for  comment 

Back  it  came  with  iutt  o  lew  addi¬ 
tions  and  changes,  which  have  been 
included  here 


The  frequencies  usted  in  this 
service  are  available  on  a  shared 
basis  only,  which  means  that  in 
areas  where  a  number  of  sets  are 
operating  there  may  be  some  heavy 
interference.  The  users  of  the  .serv¬ 
ice  are  expected  to  cooperate  in  ob¬ 
taining  the  most  effective  use  of 
the  frequencies.  The  transmitters 
must  be  under  control  of  the 
licensee  at  all  times.  This  does  not 
mean  that  the  wife,  husband  or 
children  of  a  licensee  cannot  oper¬ 
ate  the  equipment  when  the  licensee 
is  not  physically  present.  In  the 
case  of  other  members  of  the  family 
or  employees  of  the  licen.see  operat¬ 
ing  the  equipment  it  must  be  under 
the  control  of  the  licensee. 

Intended  Uses 

From  the  foregoing  it  will  l»e 
seen  that  the  Citizens  Radio  Service 
is  designed  as  a  private  short-dis¬ 
tance  radio  communication,  radio 
signaling  and  radio  control  service 
with  minimum  licensing  recpiire- 
ments.  It  definitely  is  not  a  band 
for  experimenters  and  the  circuits 
may  not  be  changed  from  the  cir¬ 
cuit  originally  licensed  without  {ler- 
mission  of  the  FCC.  However,  the 
F('C  does  not  care  what  you  do  to 
the  receiver  so  you  can  experiment 
all  you  want  in  that  direction.  No 
information  on  the  receiver  is  re¬ 
quired  in  filing  for  li<  ense. 

At  first  glance  the  requirements 
look  rather  stiff  but  the  transmitter 
described  in  Electronics  for  .No¬ 
vember,  1947,  is  a  good  starting 
point  if  you  want  an  f-m  trans¬ 
mitter.  Another  idea  is  to  use  a-m, 
starting  with  a  cry.stal  oscillator 
and  multiplying  to  469-470  using 
tubes  of  the  6J6  type  as  push-pull 
triplers  or  push-push  doublers. 
Amateurs  using  similar  equipment 
and  high-gain  arrays  have  worked 
distances  in  excess  of  200  miles  us¬ 
ing  420  m<'.  Activity  on  the  citi¬ 
zens  band  may  show  similar  results. 
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Cit^rnal  vi«w  of  opror  qutdonc*  d»v»c«  tor 
the  blind 


Two  tntornal  viowt  of  tho  guidanco  ogulpmoni.  Slxo  Is  indicatod  by  tho  flashlight 
csll  Tisw  ot  Isft.  Stock  of  voltags  multtpllsr  •Ismsnts  appsars  at  bottom  right 


OPTAR— A  New  System  of 
- Optical  Ranging - 


IMiolorlrrlric  r\|ilural ion  ol  iina^(‘>  formrtl  l»\  Ini'  rrM-al>  loralioii  ol  olijt*rt>  over 
xliort  ran;:«>.  \|t|iliralion«  iiielutie  a  wide  raii^e  ot  optieal  eontroU.  iiieliiiliii^  aiiloinatie 
eanii'i  a  lo<  ii>iii^.  iiiirareil  "raiiai  and  de\  iee^  to  ^nide  the  Idind 


An  tdniliiiKitiiiii  uf 

•  •ptiial  and  rniiii-  |i?in<-i- 

|iU‘s  was  di'scrilH'd  rctiMitlv 
tlu'  New  Vork  si-iiii.ii  Ilf  the  IKI'! 
hv  11  Iv  Kallinanii  The  -> -.tein, 
kiiDwn  ;is  eptae  ('■iii'tieal  aiitoinatie 
raio'ine"  '  mi.keN  us»-  nf  a  lens,  a 
Hk'ht  I  hii|i|iei .  and  a  hofh  'ensitiv- 
lt>  |>hi<t>>|tilie  til  e\lil(ile  >(iai'e  for 
illiitninated  ulijeets.  niinh  a'  railar 
e\|i|iii  e-  »|iaie  for  I  ellts  titOi'  oh- 
liH’t-  I  n’lke  radar,  tiowiwer.  the 
optai  |irini  iple  is  sniti'd  for  evplo- 
ration  o\ei  >hort  laiiktes,  from  a 
few  itii'he^  to  a  few  hundred  feet. 
deiM'iidiiiK’  on  the  fi«  il  len(.'th  of 
tht‘  len^ 

The  apiiliiat ions  ineiiide  optical 
eontroli.  siieh  ai  an  automatic  fo- 
cnssint.'  attachment  for  movie  and 
television  lameras,  ihortranue 
radar  detistioii  usin>,'  infrared  ra¬ 
diation,  and  iriiidance  for  the  hlind. 
The  latter  use  was  the  tiist  to  Im* 
developevi  in  detail  hv  hr  Kallmann, 
who  dernonstratt'd  a  portable  rani;- 
inc  device  which  liKate-  the  [losi 


tioii  of  illuminated  ohjeits  and 
translated  their  positions  into  aii- 
dlhle  siv'lials 

The  Optar  Principle 

The  hasii  principle  of  the  optar 
system  is  shown  in  Fiy'.  I.  which 
illustrates  the  conventional  action 
of  a  lens  The  objects  in  front  of  the 
lens,  h  ,  h  iK'cupy  positions  at  dis¬ 
tances  (I  ,  (I,  from  the  center  of  the 
lens  system,  t'orrespondiny'  to  the 
objis  ts  are  imaifes  i.,  i  .  at  imay'e 
ilistances  U,  ft  .  So  lony'  as  the  ob¬ 
jects  are  hveated  further  from  the 
lens  than  the  fival  leny'th  f.  a  sep¬ 
arate  real  imay'e  is  formed  for  each 
object  II.  It  is  possible,  therefore. 
Iiv  «‘\p|oi  inir  the  space  on  the  imajre 
side  of  the  lens,  to  Imate  the  imay'e 
and  to  translate  the  imaire  dis¬ 
tances  into  the  correspondini?  ob¬ 
ject  distances 

The  translation  priness  is  illus¬ 
trated  in  Fly'  2.  in  which  the  imaue 
liistaiic*!  is  shown  for  correspond¬ 
ing  object  distances,  each  expressevi 


as  a  multiple  of  the  fiK'al  lenifth. 
This  fiy'ure  reveals  that  the  separa¬ 
tion  of  the  imaires  decreases 
rouirhly  in  proportion  to  the  sijuare 
of  the  object  distances.  It  follows 
that  raniriny'  by  this  system  is  most 
accurate  at  short  distances,  i.e., 
within  20(1  times  the  focal  lenjrth 
of  the  lens.  .Xt  greater  objiH't  dis¬ 
tances  the  imav'es  fall  so  clo.se  to- 
ifether  (near  the  ffK’us  of  the  lens) 
that  it  is  ditbcult  to  separate  them. 

The  es.sential  problems  are;  il) 
to  iletermine  the  position  of  a 
single  imay'e,  and  '2»  to  explore 
the  imajre  space  systematically  for 
all  the  imajres  it  contains.  These 
jiroblems  are  solved  by  an  in>ren- 
ious  lijfht-chopjiinK'  technique.  The 
priH’ess  consists  of  movinir  a  series 
of  parallel  opaque  bars  (like  the 
teeth  of  a  combi  across  the  imaire 
space  of  a  wide  a(H‘rture  lens.  In 
consiHpience  of  the  motion,  the 
livrht  passintr  throuifh  the  t*“eth  is 
niiHliiIated  at  a  frequency  equal  to 
the  niimla'r  of  bars  jier  .sivond 


102 


April,  1950  —  ELECTHONICS 


Power  consumption: 
90  milliwattts 

In  the  extraordinary  blind- 
guidance  device  developed 
by  Dr  Kallmann  as  his  first 
application  of  the  optar  prin¬ 
ciple,  the  following  items  are 
included:  A  wide-opcrture 
lens,  a  light  chopper  driven 
by  a  1350  rpm  motor,  a 
931-A  photomultiplier  tube 
operating  at  1,000  volts.  The 
only  power  source  is  a  single 
stondord  flashlight  cell  op¬ 
erating  ot  60  ma,  good  for 
100  hours  continuous  use' 


IKi-siiiK  a  K'i'fii  ixiiiit  in  the  imaKe. 
If  the  plan*'  of  the  comh  and  the 
ima^'e  plane  coincide,  the  nKnluIa- 
tion  percentasre  i.s  a  maximum. 
However,  a.<  the  planes  of  the 
imajre  and  comb  move  apart,  the 
percentav.'’e  modulation  decreases 
rapidly  and  falls  substantially  to 
zero  when  the  two  planes  are  s»-pa- 
rateii  by  a  small  fraction  of  the 
ftK'al  leny'th.  phototube  views  the 
litrht  passiiiK  through  the  teeth, 
and  the  a-c  component  of  the  photo¬ 
tube  current  is  an  indication  of  the 
presence  or  absence  of  an  ima>te. 

To  explore  the  imajre  space  sys¬ 
tematically,  the  comb  may  ia*  moved 
throujfh  the  sjiace  repeatedly  in 
planes  successively  further  re- 
moveil  from  the  ffs-us  of  the  lens. 
The  phototube  current  then  indi¬ 
cates,  by  the  masrnitude  of  its  a-c 
component,  each  position  at  which 
the  comb  coincides  with  an  imajre, 
and  all  the  ima/es  are  thus  suc¬ 
cessively  indicated.  By  notinir  the 
position  of  the  comb  when  an  a-c 
component  apjiears  and  reaches  a 
maximum,  reference  to  a  chart  like 
File.  2  (or  a  similar  calibratiiiK  de¬ 
vice)  indicates  the  correspomlinir 
object  distance.  The  arranifement 
of  the  system  is  shown  in  Fi/.  2. 
The  curve  at  the  bottom  illustrates 
the  manner  in  which  tne  mairnitude 
of  the  aH’  component  varies  as  the 
plane  of  the  comb  is  displaced  from 
the  imaKe  plane. 


I  Thus  far  we  have  considered  a 
sharply  defined  imaire  of  an  object 
uccupyinif  a  small  part  of  the  field 
of  view.  When  an  extended  object 
is  viewed,  the  optar  device  oper¬ 
ates  on  the  differences  in  the 
brightness  of  various  parts  of  the 
object.  No  modulation  whatever 
(Kcurs  when  an  area  of  uniform 
britfhtne.ss  iK-cupies  the  whole  field 
of  view,  except  the  random  noise 
comjxinent  of  the  steady  photoelec¬ 
tric  current. 

The  more  details  are  present  in 
the  ima^e  analyzed  by  the  chopper, 
the  more  likely  will  In*  the  niiMliila- 
tion  coni|x»nents,  caused  by  each,  to 
cancel  each  other.  For  random  dis¬ 
tribution  of  objwt  details,  the  ex¬ 
tent  of  the  mutual  cancellation 
must  be  studied  by  statistics,  com¬ 
plete  cancellation  btunj?  the  most 
probable  result.  But  the  fact  that 
the  probability  curve  has  a  definite 
width,  indicates  that  incomiilete 
cancellation  also  has  a  definite 
probability.  .\t  (iresent,  optar  de¬ 
vices  utilize  only  the  incompletely 
cancelled  miHlulation  signals,  which 
are  necessarily  of  small  amplitude. 

Since  the  nuKlulation  si>;nals  are 
weak,  it  is  necessary  to  maximize 
the  siymal-to-noi.se  ratio,  and  this 
brings  up  the  ipiestion  of  how  larjre 
a  portion  of  the  total  field  of  view 
should  Im*  intercepted  by  the  photo¬ 
tube.  .Analysis  shows  that  the 


FIG.  I  — Th*  optar  lyilom  moatutot  tho 
dUranco  to  an  obioct  by  locotlnq  It* 
imaqo 


FIG.  2  Rolatlon  botwoon  obloci  dis 
taaco  and  imaqo  diotanco.  osprooood  U 
lormt  ol  tho  local  lonqth 


sijrnal-to-noise  ratio  of  the  device  is 
independent  of  the  interception 
area.  This  follows  from  the  fact 
that  both  the  siirnal  and  noise  com¬ 
ponent  increase  as  the  sijuare  root 
of  the  numU*r  of  small  dark  and 
briirht  areas  comprisinx  the  image. 

DUierential  System  For  High 
Precision 

The  precision  with  which  the 
optar  system  can  measure  distance 
depends  on  the  shape  of  the  curve 
shown  at  the  bottom  of  Fig.  3.  For 
preci.se  range  measurements  a  dif¬ 
ferential  form  of  the  system,  shown 
in  Fig.  4.  may  iie  used.  In  this  case, 
two  combs  are  used.  The.se  iKTupy 
parallel  planes  and  are  .separated  a 
small  distance  along  the  optic  axis. 
When  centereil,  one  comb  passes 
slightly  liehind  the  image,  and  the 
other  thereafter  passes  an  eijual  dis¬ 
tance  in  front  of  the  image.  The  two 
siicce.ssive  a-c  components  are  effec¬ 
tively  sulitracteil,  by  rectification 
and  passage  through  a  d-c  meter 
whose  polarity  is  reversed  as  the 
back  and  front  combs  interchange 
positions.  Thus  two  curves,  like 
that  in  Fig.  3,  are  subtracted  and  a 
differential  curve,  identical  in  prin¬ 
ciple  to  that  of  the  discriminator 
detector,  results. 

When  the  two  combs  are  posi¬ 
tioned  an  eipial  distance  in  front  of 
and  behind  the  image,  the  net  re- 


FIG.  3  Fundamantal  opiat  lyitam. 
Tha  curva  ahowa  Tarlatlon  In  a  c  com. 
ponani  aa  comb  la  diaplacad 


FIG.  4  Dillaranlial  arranqamant  lor  hlqh 
praclaion.  Subtraction  ol  componanta  par 
mlla  null  maaauramanl 
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•imriM?  of  the  <l-r  meter  is  zero. 
Thun,  the  broad  maximum  mea.'iure- 
tnent  m  replaced  by  a  null  measure¬ 
ment,  and  correapijndinjfly  hiKh 
pre<  laion  can  l>e  obtained  The  dia- 
advantaireof  the  differential  scheme 
is  that  the  ranjre  of  imatre  position 
over  which  the  device  can  ojafrate 
is  limited  to  the  straight  slope  in 
the  middle  of  the  discriminator 
curve. 

The  differential  system  can  la- 
used  for  precise  optical  control,  as 
in  automatic  focusinit  of  cameras, 
by  the  circuit  .shown  in.  Fijr.  5 
Here  two  disks,  carrying  the  comb 
setfoients,  are  rotated  by  a  motor 
through  the  imaire  space  The  re- 
sultiiiy  a-c  components  are  sep¬ 
arated  into  twf»  paths,  by  a  ^ratinp' 
sitrnal  synchronized  with  the  motor 
The  two  separateit  a-i-  components. 
corri-siMindirnf  with  the  rexia-ctive 
comt)  seurmeiit.s,  are  rectified  and 
applied  to  oppo.sed  tiehl  coils  of  a 
servo  motor.  The  motor  then  ro¬ 
tates  whenever  the  pair  of  comt) 
segments  is  not  centered  altoiit  the 
{  imaire  plane,  and  the  rotation  may 


l»e  used  to  control  the  (xisition  of 
the  lens  until  the  centered  condition 
is  retrained.  Thereafter,  the  motor 
moves  to  follow  any  chanife  in  the 
(to.sition  of  the  object.  This  i.s  pre¬ 
cisely  the  action  retjuired  for  auto¬ 
matic  focusinK  of  motion  picture  or 
tv  camera.s. 

The  device  ma.v  al.so  be  used  to 
control  machine  tools  in  term.s  of 
the  chaniririK  jaisition  of  an  illumi- 
nalt-d  surface  or  index  mark. 

Optar  For  Guidance  of  the 
Blind 

The  first  device  built  by  Dr. 
Kallmann  on  the  optar  principle  is 
the  iriiidance  device  illustrated  in 
the  accompanying  photcjirraphs.  In 
order  to  ofierale  the  device  a.s  one 
would  use  a  llashliK'ht,  it  mu.st  be 
small,  both  in  size  and  in  power 
consumption.  Kcoriomy  in  power 
consumption  is  a  prime  reijuisite 
for  such  a  iruidance  device.  Dr. 
Kallmann  has  succeeiled  in  reduc- 
iiiir  the  power  supply  to  a  .sinirle 
tiashliirht  cell,  otH-ratinir  at  a  cur¬ 
rent  drain  of  60  ma,  or  a  total 


power  output  of  ItO  milliwatt.s.  The 
fact  that  a  photomultiplier,  motor 
and  audio  stajfe  can  be  ojierated 
from  this  minute  enertry  source  is 
one  of  the  noteworthy  achieve¬ 
ments  of  the  desiini.  Simplified 
mechanical  and  circuit  schematic 
diaiframs  are  shown  in  Fit?.  6-  in¬ 
cluded  in  the  device  are  the  lens,  a 
push-button  which  opens  the  len.s 
ajH-rture  and  ojierates  the  power 
switch  simultaneously,  and  a  motor 
drivinif  a  disk  on  the  periphery  of 
which  is  carried  a  film  printed  with 
comb  sejrments  as  shown  in  Fip.  7. 
The  film  is  titled  to  the  disk  in 
spiral  fashion,  so  that,  duriiiir  each 
revolution  of  the  disk,  the  plane  of 
the  comb  travels  tuice  throuirhout 
the  imaire  space  of  the  lens. 

The  liirht  passing  throuirh  the 
comb  is  collected  by  a  multi¬ 

plier  phototube.  The  ten  staKes  are 
operated  at  80-120  volts  per  staire. 
With  iticreasinK  illumination,  the 
current  drain  on  the  power  supply 
causes  all  voltaires  to  drop.  This  re¬ 
duces  the  amplification  so  the  out¬ 
put  increases  approximately  as  the 
logarithm  of  the  ambient  illumina¬ 
tion.  It  follows  that  the  amplitude 
of  the  miMlulation  at  the  output  is  a 
measure  only  of  ima>re  detail,  but 
indejiendent  of  ambient  illumina¬ 
tion.  Therefore,  no  irain  control  is 
needed.  The  backirround  noise,  de¬ 
creasing  with  the  square  root  of 
ambient  illumination,  determines 
the  minimum  liRht  requirement. 
The  pre.senl  model  will  operate  with 
less  than  one  footcandle  of  ambient 
illumination, 

.\ny  tone  heard  in  the  headphone 
indicates  the  presence  of  an  illu¬ 
minated  object  possessinjr  some  de- 
irree  of  optical  contrast.  The  .«pac- 
iny  of  the  opaijue  bar.s  on  the  film 
is  decreased  in  8  steps,  a.s  shown  in 
Fiir.  7.  and  the  frequency  of  the 
mcMlulation  increase.s  correspond¬ 
ingly.  .As  a  result,  the  pitch  of  the 
tune  heard  indicates  the  range  of 
the  ot)j»vt,  in  8  zones  covering  a 
total  distance  range  of  to  20 
feet.  The  shape  of  the  curve  in  Fig. 
2  causes  the  depth  of  each  zone  to 
tH-conie  smaller,  the  closer  the  zone 
is  to  the  lens.  Thus,  the  .sightless 
person  is  given  more  prei-ise  range 
on  nearby  objects,  as  risiuired  for 
hi>  convenience  and  protection.  The 
construction  of  the  tlevice  is  shown 
in  the  photographs.  The  current 
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FIG.  7  Arranqement  ol  comb  ai  ■•rn  ond  on  along  axis  ol  driv*  motor.  Th« 

•iqhl  sones  produc*  lonss  varying  from  600  to  ii.OOO  cpt 


FIG.  8  Ranging  device  lor  indicating  presence  of  obiecis  at  a  pre  set  range, 
selected  by  shifting  the  range  gate 


modfi  vveiKhs  two  pound.'*  and 
mea-sures  3  by  4  by  5  inches.  Dr. 
Kallmann  states  that  a  model 
weitrhintf  only  threeijuarters  of  a 
pound  measurinif  about  H  by  2  by  . 
4  inches  can  be  built. 

The  motor  is  a  split-field  com¬ 
mutator  type,  having.'  a  two-pole 
armature  <if  alnico.  It  ojterate.s  at 
22.5  revolution.s  per  .second  at  1.5 
volts.  15  ma.  and  has  very  jrood 
speed  reKulation.  as  is  required  to 
provide  constancy  of  pitch  in  the 
audible  sijrnals.  Carried  on  the 
shaft  of  the  motor  is  an  interrupter 
which  operates  at  22.5  cps.  This 
applies  a  pulsatinji  current  to  a 
miniature  power  transformer  which 
develops  about  100  volts  a-c  across 
its  si-condary.  The  hiy'h-voltafre 
power  is  developed  by  a  ten-stape 
voltape  multiplier,  consistinp  of  a 
stack  of  miniature  .selenium  rectifi¬ 
ers  and  appropriate  capacitors  and 
resistors,  as  shown  in  Fip.  6.  The 
first  stape  of  this  multiplier  also 
feeds  into  the  audio  output  stape. 
the  filament  of  which  is  connecteil 
to  the  llashlipht  cell.  .An  a-c  |Kiw*‘r 
outi>ut  of  about  0.2  milliwatt  is  fed 
to  the  headphone.  The  rotatinp 
drum  carryinp  the  comb  sepments 
is  driven  by  the  motor  throuph  a 
72  to  S  pear  reduction,  so  the  drum 
speed  is  2.5  revolutions  per  .se<’ond. 
The  comb  .sepments  are  laid  out 
(Fip.  7)  in  eipht  45-depree  sectors. 
The  freipiency  of  the  a-c  com¬ 
ponent  fthe  rate  of  passape  of  the 
bars)  varies  from  fiOO  to  2.0)10  cps. 
The  comb  is  so  arranped  thiit  th)- 
hiphest  pitch  is  priKluced  in  the 
nearest  zone. 

The  person  usinp  the  piiidance 
device  (juickl*  learns  to  assocnate 
a  piven  .series  of  tones  with  a  cor- 
respondinp  arranpement  of  objects 
in  front  of  him.  Since  the  device 
scans  only  in  depth,  it  is  desirable 
to  move  the  instrument  slowly  from 
left  to  ripht,  to  distinpuish  the 
lateral  edpes  of  the  objects  de- 
te<ted 

The  choice  of  the  number  of 
rones,  the  frequencies  of  each,  and 
the  rate  at  which  the  tone  serpience 
repeats  itst-lf,  have  been  cho.s)*n  as 
compromises  between  precision  of 
ranpinp  on  the  one  hand  and  flex¬ 
ibility  of  use  on  the  other. 

Fipur*-  S  illustrates  an  optar  de¬ 
vice  which  explores  th)-  imape  space 
in  the  manner  just  de.scribed  and  is 


intended  to  provide  an  indication  of 
distance  topether  with  power  for 
actuatinp  a  control.  In  this  case 
the  C))mb  sepments  are  equally 
spaced,  and  a  fixed  "carrier"  fre¬ 
quency  is  proiluced  as  each  imape  is 
pa.ssed  throuph.  .\  low-i)ass  filter 
pas.se.s  the  enveloiie  of  the  carrier 
frequency  only.  Synchronized  with 
the  m<jtor  drive  is  a  "ranpe  pate" 
penerator  which  allows  the  en¬ 
velope  to  pass  only  if  it  occurs 
within  a  piven  time  icaus,*d  by  an 
object  at  a  piven  ilistance).  Thus. 


unwant)-d  sipnals,  such  as  arise 
from  a  face  in  the  forepround,  may 
lie  excluiled.  The  envelope  pa.s.sed 
trippers  a  thyratron  which  actuates 
a  control  and  an  indicator  cali¬ 
brated  in  distance.  A  quenchinp 
pul.se  causes  the  thyratron  to  cease 
conduction  and  it  remains  inactive 
until  the  next  sipnal  envelope  passes 
the  pate  circuit.  Since,  in  this  ca.se, 
the  ear  is  not  the  freqjt  icy  limit- 
inp  factor,  complete  ranpinp  may 
oe  repeated  as  often  as  a  thousand 
times  per  second. — D.G.P, 
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Simplified  Intercairier 


ion  in  iiiiiiiImt  oI  aii)l  Iniirii  rirrnit>  i«  |)roNiil«-<i  li\  a|»|tli<'alion  ot  tlir  ^attMi 

Immiii  (>|{\(»  Io  llir  intiT«‘arri»T  ot  a  r*MriN*T.  Siip|»n*'sion  of  a-iii  rompare!* 

fa\oraltl\  v\illi  «»flirr  f-m  drtrrtor'  a«  «to»>  of  ignition  iiit*‘rt**r*-nr»* 


Isn-Rt  AKKIKR  SOl'NK  I'liiim-*  a  f<‘W 
ailvantat'**’*  <iv<t  Ihi*  cotivi-ii- 
tional  m  Ih*-  ovt-rail  kihth- 

tmti  nf  th*-  r*-<civ«T  an  well  a'*  iti  thf 
initial 

Tin-  important  lioni-tit  of 

tiif  ?<y.Htcm  !■<  thf  oio'illator  ttaliility 
rfi|uirfiin-nt  Tho  hoiiiiiI  mila'aiTifr 
j.t  ili'pi'iiili'iit  onh  upon  tile  l»fat  Im'- 
twoiut  tin-  'iounil  ami  pirtun-  i-arn- 
t-rx  ami  not  I  ho  lia  al  oxcillator  fro- 
(piflicv,  drift  of  whiih 

cannot  In-  tolfiatod  in  the  conven¬ 
tional  '.cxtciii  'I'lif  I  rcml  tow  aril 
the  uxi*  of  |o  me  i  f  makex  inter- 
carrier  xoumi  extremely  attractive 
aince  1  r»-mc  is  far  easier  to  handle 
than  |i»-mc.  esiH'cially  in  the  desi/n 
of  the  diM'riminator  or  ratio  de- 
tistor  transformers 

Keen  competition  in  the  mami- 
factiire  of  television  receivers  de¬ 
mands  thi‘  utmost  111  eioiiomy  and 
siinplicitv  With  the  deve'opmeiit 
of  the  liHNti  uated  heani  tube  hv 
Robert  Adler’  of  /.enith  and  its  suh- 
*ei|  lent  mas-.  priMiuction  hy  the 
tieiieral  Klectnc  (’ompatn.  an  iti- 
tei earner  sound  system  emhodvintf 
im  eased  simplicity  atid  ecoiiottn 
catl  he  realized 

III  the  typical  intercarrier  t.i- 
ceivcr,  the  sound  and  picture  carri 
ers  aie  amplitied  in  a  common  i-f 
amplilier  I'he  I  u-mc  heatiiote  l»'- 
tween  and  souinl  and  picture  car¬ 
riers  is  detected  at  the  second  de¬ 
tector  and  usually  amplitied.  either 
iti  the  video  stav'fs  or  separatelv. 
la'foie  It  IS  separated  and  fed  into 
an  f  tn  detector.  Since  the  fre- 
ipieiicv  of  the  heatiiote  vanes  dl 
riH'th  .is  the  sound  carrier,  the  out¬ 
put  of  the  f-m  detector  contain'  the 
audio  niiHlulation  of  the  soimd  car¬ 
rier  I'he  audio  si(.snal  is  then  fed 
to  a  conventional  .sinlio  amplifier 
system 

The  hn.>k.'est  ilesiK'ii  prohlem  is  to 
minimize  the  incidental  amplitude 
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rmsliilat ion  of  the  l  .'i-mc  heatiiote. 
This  prohlem  arises  hts'ause  even 
the  best  f-m  detiH-tor  circuits  do  not 
siiiipress  a-m  entirely.  The  most 
important  step  in  this  direction  was 
taupht  by  1..  W,  Parker'  and  R.  R 
Dome  .  Throii/h  the  video  i  f  chan¬ 
nel  the  bandpass  must  he  sha|>ed  so 
that  the  level  of  the  sound  carrier 
is  approximately  2<t  ilh  below  the 
Iieak  pictun*  carrier  level  at  the 
second  detiH  tor, 

A  video  i-f  bandpass  character¬ 
istic  to  accomplish  this  desired 
so  iml-to-picture  ratio  is  shown  in 
Fi)z  1  The  b-db  bandwidth  is  about 
:t  me  It  would  lie  desirable  to  have 
a  narrow  shelf  in  the  i-f  bandpass 
at  the  sound  carrier  so  that  no  slo|)«> 


FIG.  I  Requirad  oaarall  reaponi*  ot 
xidao  1 1  ilaqaa 


detection  of  the  sound  carrier  would 
is-cur.  This  is  indicated  by  the 
dashed-line  curve.  The  shelf  costs 
an  extra  tuned  circuit,  however, 
and  it  has  been  fo  ind  uniuvessary 
if  the  slope  of  the  i-f  curve  is  not 
too 

If  the  sound  carrier  level  is  1)  db 
below  the  minimum  picture  carrier 
level,  the  amplitude  of  the  beatiiote 
in  a  linear  detector  is  substantially 
iinatTix-ted  by  picture  carrier  ampli¬ 
tude.  However,  at  low  levels  where 
the  detector  is  operatin»f  accordiiiiz 
to  a  sipiare  law,  the  la-atnote  ampli¬ 
tude  varies  yreatly  with  sync  and 
vidiK  niiHlulation.  Therefore,  it  is 
desirable  to  operate  the  detector  at 
a  hi)Zh  ellouy'h  level  so  that  detei'- 
tion  is  substantially  linear.  The 
detector  outiuit  level  varies  from 
approximately  1  .a  to  .*>  volts  tie- 
tween  various  makes  of  receivers, 
assiiminir  a  siy'iial  stroniz  enoiijfh  to 
piiMliice  a  picture  of  rea.sonable  en¬ 
tertainment  value.  For  mary'inal 
and  submary'inal  riHeption,  the  de¬ 
tector  level  is  freipientlv  only  a 
fraction  of  one  volt. 

Obtaining  the  proper  soiinil-to- 
picture  carrier  ratio  at  the  second 
detistor  is  just  the  startinvr  point 
in  rediicinif  the  amplitude  mislula- 
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FIG.  2  Circuit  most  oltun  us*d  tor  iBiorcarrior  tound  lakftt  4.5-mc  boat  at  olato  ot 
▼td#o  amphh«r 
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tiori.  An\  n(>nlin*‘>tl  anipliflOiition  Suba«i*mbly  chault  oi  lh»  sound  channst  havlnq  Iho  simplUiod  circuit  artanqoinoni 
or  owrload  in  the  i-f  staKe>  or  in 
the  video  >itajre  will  intnaliice  an 

a-m  component  on  the  4.5-mc  lieat-  indentation  would  lo<ik  exactly  picture  carrier  level  at  the  second 

note.  In  the  video  i-f  chain,  the  like  the  vertical  blank  and  sync  detector  will  Ik*  zero;  and,  hence, 

last  stavre  is  most  likely  to  overload.  pulse.  the  1  .Vmc  U'atnote  amplitude  drops 

When  overload  is-curs,  the  jfain  of  The  depth  of  the  indentatitin  or  to  zero.  The  result,  of  course,  is 
the  sound  carrier  varies  with  video  the  percenta^’e  of  downward  modu-  100-percent  amplitude  modulation 

nuHlulation.  To  rtsluce  overload  lation  is  determined  hy  the  deitree  <tf  the  l..’>-mc  siirnal,  causintc  what 

possibilities,  the  last  transformer  in  “f  tran.sconductance  chanvre  of  the  is  termed  intercarrier  buzz, 

a  staififer-tuned  i-f  system  should  video  amplifier  as  the  sync  pulse  With  a  conventional  sound  sys- 

be  tuned  to  the  picture  carrier  side,  drives  the  ifrid  toward  cutoff.  For  tern.  100-percent  minlulation  of  the 

and  all  the  damping  of  the  stajfe  example,  in  some  intercarrier  re-  picture  transmitter  does  not  affect 

should  1h*  prisluced  by  the  di<Hle.  ceivers  a  raspy  buzz  is  produced  in  the  sound.  It  is  hoped  that  the 

In  so  doinjr.  the  irrid  swinir  required  the  sound  when  the  contrast  control  broadcasters  will  siuin  realize  that 

of  the  last  i-f  is  minimized.  is  advanced.  In  these  receivers  the  intercarrier  tyjK*  receivers  are  be- 

.Another  place  for  incidental  contrast  control  is  I<M-ated  ahead  of  cornin'*  a  substantial  portion  of  the 

amplitude  m<KluIation  to  occur  is  in  the  y'riil  of  the  video  amplifier  and  total  numlK'r  of  sets  in  u.se,  and 

the  vide.i  amplifier  staye.  The \id*'o  overload  of  the  amplifier  has  that  the.'  will  govern  their  o|H'ra- 
amplitier  is  a  hiirh-level  amplifier  iKCurred  as  a  result  of  beiny  over-  tio.i  accordiiiKly  by  limitinjf  the 
and  must  ojK'rate  with  a  larire  yrid  driven  miKiulation  percentajre  of  the  pic- 

swiny  The  tran.sconductance  of  .  .  _  ture  carrier  to  8.’)  or  90  |K*rcent. 

the  staye  as  a  l.-'i-nu  amplifier  will  "  ercarner  u*t  Fiyure  2  shows  the  .schematic 

vary  with  video  and  sync  modiila-  Kven  thoiiyh  all  the  proper  pre-  diayram  of  an  intercarrier  sound 
tion.  e'pecially  when  the  yrid  is  cautions  to  minimize  amplitude  ■'vstem  of  a  tyjiical  receiver, 

driven  hanl.  This  variation  causes  niodulation  of  the  l..">-mc  beatnote  The  •t.5-mc  beatnote  is  selected 

amplitude  misiulation  of  the  t..')-mc  have  b'*en  taken  in  the  de.siyn  of  the  from  th»*  plate  of  the  video  staye  by 

beatnote.  intercarrier  receiver,  it  is  subje  t  a  resonant  circuit  and  is  fed  to  a 

If  the  envelojK'  of  the  1  ."i-mc  siy-  to  buzzy  sound  ilue  to  transmitter  ratio  det**ctor  driver  tulie.  The 
nal  is  oi)M*rved,  one  would  notice  operation.  If  a  transmitter  is  I'tlt-  amplified  siynal  is  fed  into  a  con- 
that  indentations  in  the  l..')-mc  en-  |K‘ri-ent  miHl.il.it'*d  iluriny  the  white  vential  ratio  detector  circuit  usiny 
velope  iKcur  duriny  the  verti.  al  portions  of  the  jiicture,  there  will  be  a  The  audio  output  is  fed  to 

sync  pulse  periods.  The  <ha|K'  of  frequent  intervals  in  which  the  an  amplifier  staye  and  then  to  a 

power  output  staye  driviny  the 
louds|K‘aker.  The  portion  of  the 
circuit  enclosed  by  the  dotted  line 
can  be  replaced  by  one  tube,  the 
tlltNtJ.  and  two  sinyle-tun**<l  circuits. 

The  circuit  of  Fiy.  .fi  is  used  in  a 
few  commercial  ris-eivers.  Mere  the 
beatnote  is  taken  o!T  at  the  second 
detector.  The  t.-a-mc  siynal  is 
amp  1  led  in  two  driver  stayes  to 
make  up  for  the  yain  lost  by  not 
litil.ziny  the  video  amplifier. 

The  siunal  is  demislulateil  in  the 
conventional  ratio  detector  and  the 
audio  output  amplified  in  the  con¬ 
ventional  manner.  .Ayain  the  jior- 

FI3.  3  APvrnativ*  c.rcuil  lakct  b«at  at  tridao  d»t*clot.  add.lional  amplUlcr  tion  of  the  circuit  enclosed  by 
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dotted  hfu*!*  r»ri  rt-pUrcd  by  a 
ninKl**  6BNfi  tub**. 

Kjjfurt*  4  in  a  block  diagram  of  an 
intenarritT  aound  nystcm  utiliziiitf 
a  •>HN6  For  a  tula*  to  tier- 

form  in  thin  circuit  arranifcment,  it 
munt  la*  a  jfiMaJ  limiter  with  a  hitrh 
limilinif  nennitivity.  and  it  munt  be 
an  f-m  det*Htor  with  niitfu-iently 
hiifh  audio  output  to  drive  a  jiower 
ntai?e  .lir*Htly.  The  6BNC  gated 
lieam  tula*  fulfilln  the  above  re- 
<IuiremeriLn. 

The  jwhematic  of  Fig.  5  shown 
the  fiBNG  in  an  intercarrier  re¬ 
ceiver  jM*rforrning  the  functions  of 
a  limiter  and  a  discriminator. 

The  4.5-mi-  beatnote  from  the 
jilate  of  the  iir.*it  video  stage  is  .se- 
lei  ted  by  a  transformer  whose  pri¬ 
mary  i.s  tuned  to  re.sonance  at  4.5 
me  and  Mhose  .tecondary  i.*  untuned 
and  clo.sely  coupled  to  the  primary. 
The  fir.^t  video  stage  is  safe  to  util¬ 
ize  as  an  extra  gain  stage  in  this 
circuit  la*<  uust*  it  in  op<*rating  as  a 
linear  aniplifler  Also  the  maximum 
output  of  the  s«*ciiinl  detector  i.s  lim¬ 
ited  by  age  circuits  and  the  contrast 
control  IS  located  in  the  swond 
video  stage  Therefore  the  pos- 
sibilitN  of  the  first  video  being 
driven  into  an  overload  condition 
IS  eliminated. 

Till*  4  5-mc  signal  is  coupled  to 
the  grid  of  the  tricwle  amplifier 
stage  through  a  small  capacitor. 
This  triode  amplifier  is  not  neu- 
tralizeil  and  is  highly  ilegeneraf ive 
by  virtue  of  the  voltage  feedback 
ratio  determiiii'd  by  the  grid-plate 
capacitance  and  the  lO-jt^if  coupling 
capacitor  Its  gain  is  approxi¬ 
mately  six  In  the  plate  circuit  of 
the  trosle  IS  a  single-tuneil  step-up 
transformer  tuned  to  4  5  me.  The 
8te|i-up  transformer  is  placed  in  the 
grid  circuit  so  that  the  grid  has 
a  low  il-c  resistance  to  ground  as 


retjuired  by  the  6BN6.  The  B 
choke  has  a  high  imiiedance  at  4.5 
me. 

The  amplified  4. 5-mc  signal  is  fed 
to  the  limiter  grid  of  the  fiBNC  at 
a  level  of  approximately  5  volts  rms. 
The  exact  level  depends  upon  the 
output  from  the  detector,  the 
8ound-to-picture  amplitude  ratio  of 
the  transmitted  signals,  the  attenu¬ 
ation  of  the  sound  carrier  in  the  i-f 
amplifier  and  upon  the  gain  factor 
of  the  amplifier  stages. 

The  gain  retjuired  in  the  ampli¬ 
fier  stage  or  stages  Iwtween  the 
detector  and  the  limiter  grid  of 
the  6HN6  depends  not  only  upon 
these  f.actors  init  also  upon  the 
weakest  signal  or  minimum  detec¬ 
tor  output  for  which  satisfactory 
sound  is  expected.  For  instance, 
assume  0.5  volt  for  this  minimum 
level.  With  the  sound  carrier  20 
lib  farther  down,  it  has  an  ampli¬ 
tude  of  about  is  millivolts  rms;  to 
bring  this  up  to  the  limiting  level 
of  1  volt  rms  requires  a  gain  of  55 
times  or  55  db. 

The  circuit  shown  in  Fig.  5  pro- 
vidi's  a  gain  of  43  to  40  db.  .-X 
number  of  circuit  arrangement.s  is 
possilile.  Utilizing  the  video  stage 
should  b«*  done  with  caution,  guard¬ 
ing  against  possible  downward 
modulation.  .\  single  pentode  ampli¬ 
fier  stage  between  the  second  de¬ 
tector  and  the  limiter  grid  might  be 
preferred  and  would  provide  suffi¬ 
cient  gain. 

A-M  Suppression 

One  of  the  most  important  char¬ 
acteristics  of  an  f-m  detector  is  its 
ability  to  suppress  amplitude  modu¬ 
lation.  In  this  limiter-discrimina¬ 
tor  circuit  using  the  6BN6  the 
audio  output  is  taken  directly  from 
the  amsle  so  that  amplitiire  modu- 


of  spurious  plate-bend  detection. 
This  tendency  is  minimized  by 
careful  adjustment  of  the  limiter 
grid  bias. 

The  plate  current-grid  voltage 
curve  of  the  6BN6  resembles  a 
step-function  characteristic  having 
an  upper  and  lower  knee.  If  the 
grid  is  biased  too  highly  negative, 
plate-liend  detection  occurs  at  the 
lower  knee  and  the  average  plate 
current  tends  to  ri.se  vvith  increased 
signal.  If  the  grid  bias  is  not  nega¬ 
tive  enough,  plate-bend  detection  of 
the  reverse  kind  occurs  at  the  upper 
knee  and  the  average  plate  current 
drops  with  increased  signal. 

There  is  an  optimum  grid  bias  at 
which  the  plate  current  will  stay 
constant  with  increased  signal. 
This  grid  bias  point  coincides  with 
best  a-in  rejection.  An  adjustable 
control  rather  than  a  fixed  resistor 
is  placed  in  the  cathoile  of  the 
tiBNC  to  obtain  optimum  bias  iie- 
cau.se  of  tube  tolerance  variations. 
When  the  circuit  is  properly  ad¬ 
justed.  the  a-m  suppression  com¬ 
pares  favorably  vvith  other  f-m  de¬ 
tectors  in  commercial  use.  and  the 
gated  beam  detector  appt'ars  to 
have  the  edge  in  suppression  of 
ignition  interference  where  other 
circuits  are  burdened  by  time  con¬ 
stants. 

The  circuit  does  not  contain  a 
balanced  transformer  that  requires 
critical  adjustment.  If  the  signal 
impressed  upon  the  limiter  grid 
were  30  percent  a-m  and  30  percent 
f-m,  miMlulated  simultaneously,  the 
a-m  audio  component  appearing  in 
the  audio  circuit  would  be  at  least 
20  db  lielovv  the  f-m  component. 
This  holds  true  for  levels  of  input 
signal  alMive  approximately  1  volt, 
well  below  normal. 

As  a  result  of  the  quadrature 
voltage  developed  across  the  tuned 
circuit  in  the  .second  grid,  f-m  de¬ 
tection  takes  place  and  the  audio  in¬ 
formation  is  developed  across  the 
220,000-ohm  load  resistor. 

Discriminator  Bandwidth 

Figure  6  shows  typical  di.<crim- 
inator  respon.se  priuluced  by  the 
OHNti  with  a  4  5-mc  center  fre- 
piency.  The  most  conspicuous  dif- 
ferei.ee  between  this  curve  and  the 
one  for  a  conventional  discrimi¬ 
nator  is  the  absence  of  any  sharp 
curvature  beyond  the  range  of 


Lition  may  slip  through  as  a  result 


FIG.  4  Block  diaqiam  ol  inisrracrioc  touad  *yil*m  luinq  th*  6BN6  qalcd  beam  tub* 
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FIG.  S  Schematic  of  inlorcarrkof  sound  srstom  with  6BNS  functioning  as  limitor  and 
f  m  dotoctor 


normal  ^ii^nal  deviation.t.  The 
harmonic  distortion  for  25-kc  devi¬ 
ation  is  approximately  2.5  percent. 

The  bandwidth  of  the  u.sable  por¬ 
tion  of  the  di.scriminator  curve  is 
proportional  to  the  bandwith  of  the 
ifuadrature  circuit.  Higher  L-(' 
ratio  in  this  circuit  re.sult.s  in  a 
brttader  curve.  Further  broaden- 
iiiir  can  l>e  obtained  by  dampinvr  the 
quadrature  circuit  with  a  re.si.stor 
but  thi.s  result.s  in  impairetl  audio 
output  and  poorer  a-m  .suppres.sion. 

The  bandwidth  can  la*  increa.sed 
by  a  better  methotl  u.sed  in  this  cir¬ 
cuit.  .A  small  resistor  '  6f(0  ohms) 
is  inserted  between  the  anode  and 
the  bypass  capacitor.  The  inser¬ 
tion  of  this  resistor  has  two  effects; 
it  damps  the  quadrature  circuit  but 
also  supplies  more  ener>ry  to  it.  .As 
a  re-  lit.  the  voltajre  across  'he 
quadrature  circuit  will  stay  con¬ 
stant  or  even  rise  while  the  band- 
wiilth  is  increa.sed.  (Io4»d  audio  out¬ 
put  ami  improved  a-m  suppression 
result. 

The  plate  bypass  capacitor  pro¬ 
vides  the  correct  amount  of  de- 
•■mphasis. 

The  stability  of  the  ipiadrature 
circuit  is  important.  It  should  not 
have  «-\cessive  frispiency  drift  with 
temperature  and  humidity  chanjres. 
The  fixed  tunini;  capacitor  across 
the  q.iailrature  circ  lit.  therefore, 
has  a  specified  temperature  coetti- 
cient. 

Output 

The  .1  id  hi  output  which  can  be 
obtaine.t  with  low  distortion  is 
largely  a  func'ioii  of  the  plat"  s  rt- 


ply  voltajre.  In  this  circuit  there  i.s 
160  to  170  volts  available,  and  with 
full  25-kc  deviation  15  volts  rms 
audio  output  is  normal  with  ap¬ 
proximately  2-percent  distortion. 
With  higher  plate  voltajre  and  a 
smaller  dampint;  resistor,  it  is  pos¬ 
sible  to  obtain  20  to  25  volts  rms 
audio  output  with  a  harmonic  dis¬ 
tortion  of  2  to  5  fiercent  for  25-kc 
deviation. 

With  this  level  of  audio  output, 
the  usual  audio  amplifier  staye  can 
lie  omitted  ami  the  detector  output 
fed  directly  into  the  power  tul»e. 

If  the  transmittin>r  stations  coulil 
be  counted  upon  to  maintain  their 
audio  modulation  [lercentav'e  above 
.‘{•)  percent  of  25  kc,  a  6K6  jxiwer 
tube  could  be  driven  to  practically 
full  output,  lint  to  take  care  of 
those  times  when  the  [a*rcentaife 
molulation  of  the  sound  carrier  is 
extremely  low,  we  have  chosen  to 
use  a  fJ.Afi?  power  outfuit  tub*.-  be¬ 
cause  of  its  hiy'h  power  sensitivity. 
.A  6V6  or  a  251,6  woulil  be  sufficient 
111  most  ca^es. 

Only  three  adjustments  are 
necessary.  The  step-up  transformer 
is  tuned  for  maximum  l.5-mc  sijr- 
nal  at  the  limiter  Kri<l.  The  quad¬ 
rature  circuit  is  tuned  for  maxi¬ 
mum  undistorted  audio  output,  and 
the  bias  control  in  the  cathtxle  of 
the  6HN6  is  ailjusted  for  maximum 
a-m  rejection. 

The  intercarrier  sound  system 
tiescribed  has  been  designed  for  u.se 
in  a  receiver  of  highest  <piality 
with  jM-rformance  comparable  to 
conventional  sound  tyiie  .sets.  For 
receivers  where  cost  is  a  major  con- 


FIG.  t  Typical  dUcriralnalor  raipon** 
lor  Iho  gatod  boain  lubo 


siileration,  the  triixle  4.5-mc  ampli¬ 
fier  may  be  eliminated  by  extract- 
injf  the  lieatnote  from  the  video 
amplifier  and  app'yinjr  the  signal 
directly  to  the  limiter  jrrid  of  the 
6HN6  throujrh  a  suitable  couplinit 
transformer. 

The  exact  amount  *if  iiitercarrier 
irain  required  between  the  video  de- 
tei-tor  and  the  limiter  Krid  of  the 
♦iHN6  depends,  as  has  been  pointed 
out,  on  the  .sound-to-picture  carrier 
ratio  produced  in  the  i-f  channel, 
anil  on  the  lowest  video  siK'nal  l<*vel 
at  which  satisfactory  sound  is  ex¬ 
pected.  We  hav*-  found  that  it  is 
not  at  all  hard  to  obtain  yains  of 
:{5  db  at  l.-u-mc  in  a  pentode  video 
stajre  by  iisinjr  jjixhI  circuitry  to 
separate  the  intercarrier  siirnal 
from  the  video  freiiuency  iiand.  The 
main  problem  remaininjf  in  such  a 
circuit  is  the  nei-essity  of  avuidinjr 
a-m  mixluiation  of  the  -l-.o-mc  beat- 
note  by  the  video  siynal.s  dm-  to 
overload  in  the  vid*-o  stajre.  This 
IS  most  **asily  taken  care  of  if  the 
maximum  video  level  is  limited  by 
automatic  (tain  control  circuits. 

The  author  is  indebted  to  Uo'oert 
.Adler  for  his  valuable  assistance 
and  direction  in  adapting  the  61{.N'6 
as  the  limiter-det€*ctor  of  an  inter¬ 
carrier  sound  system.  He  is  also 
indebteil  to  Nathan  Aram  for  hi- 
help  in  the  preparation  of  this 
pa  tier. 
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Synthetic  Crystals 
at  Ultrasonic  Frequencies 


By  CHARLES  E.  GREEN 


S^Mimir  (K^STAIS 

that  riimpare 
favorably  with  ((uartz,  particularly 
111  the  frctiuciicy  raiivtc  of  10  to  l5o 
kc,  I'hiur  tfreatest  limitation,  de- 
p<-iidcnce  of  o|M'ratiny'  frcipicncy  on 
temperature,  i.s  often  coiinter-hal- 
aiiced  hy  their  ."ioftne>;<  ami  ea'<e  of 
hamUiny'  Kelatl\«-1>  few  experi¬ 
mental  applications  reipiire  stahil- 
itv  yreater  than  that  otTered  hy 
either  the  ammoiiium  dih.vdroyeii 
phosphate  or  Ko»  helle  s.ilt  synthetic 
types 

l.lttle  has  ta-en  puhlisheil  on  the 
hamllinir  ami  in  use  characteristics 
of  the.'c  valuable  circuit  elements 
This  paper  |s  intemled  to  present  a 
picture  of  revent  vlevclopim-nls  and 
tis'hniipies,  and  to  aiip-aint  the 
reaibr  with  the  inherent  limita¬ 
tions  .iml  advantages  of  svnthetic 
V  rv  stals, 

Manv  of  tiie  problems  em  ount- 
eiist  in  ipi.irt?  ervstal  work  are 


paralleled  in  dealing'  with  synthetic 
erv  stals.  In  taith  ca.ses,  the  ratio  of 
physieal  leiijfth  to  width  must  be 
considered  To  reduce  the  effects 
of  width  resonance  and  side  load- 
iiiy.  the  thickness  should  la-  ^  to  4 
the  width,  the  larger  ratio  beinjt 
used  for  the  hiy'ht  r  fre<|uencies. 

Phyiical  Dimemiom 

FiKiire  1  is  a  jrraph  for  comput¬ 
ing  the  jihysiral  dimensions  of  Al>l’ 
and  KS  erv  stals  for  spis  itied  fre- 
ipiencies.  I'he  w idth-to-lenjtth  ra¬ 
tios  are  plotted  ayainst  an  arbi- 
trarv  .V  that  van  be  lists!  in  the 
formula  I.  X  t.,  where  L  is  the 
leiiy'th  of  the  crystal  in  inches.  .Y 
IS  determim-d  from  Kijr.  1,  and  f, 
IS  the  resonant  fretpiemy  of  the 
i  Tvstal  in  kc. 

.\  svnthetic  crystal  bar  lary'er 
than  that  reipiired  can  be  reduced 
to  the  lif'ired  dimensions  bv  saml- 
iny  the  <  nds  and  siiles  with  ordi¬ 
nal  v  line  samlpaper.  It  is  ativis- 
able  to  is'lish  the  sanded  edy'es  with 
clean  cloth  moistemsi  with  -ome 
>olvent  such  as  U-nzine  to  insure 
the  removal  of  oil.  moisture  anti 
crystal  iliist.  Water  shoultl  not  be 
isetl.  since  sMithetic  crystals  an- 


water  soluble.  A  satisfactorily 
cleaned  crystal  will  measure  better 
than  lo*^  ohms  d-c  resi.stance. 

The  contacts  consist  of  a  (1.01105- 
in.  silver  foil  bondetl  with  a 
(l.(Mtor>-in.  thick  joint  of  Hakelite 
cement.  Klectrical  contact  is  most 
satisfactorily  made  by  pressintr  a 
foil  tab  airainst  th«*  crystal  foil  at 
the  node. 

The  attachment  of  the  cry.stal  to 
the  mount  is  critical  in  determining 
whether  the  crystal  will  oscillate  or 
not.  It  is  the  mounting  technique 
that  enables  the  high  ti  of  the 
crystal  to  be  realized. 

Several  tyfies  of  suspension  have 
been  tried.  Comparative  results  in¬ 
dicate  that  the  type  shown  in  the 
accompanving  photographs  not  only 
[lermits  the  highest  ti.  but  also 
affords  the  greatest  mechanical 
strength.  Holes  are  drilled  through 
the  crystal  along  the  nodal  line, 
w  hich  runs  across  the  center  of  the 
crystal  bar  at  the  point  of  minimum 
mechanical  motion. 

If  the  crystal  is  les.s  than  i  inch 
in  width,  only  one  hole  in  the  geo¬ 
metric  center  of  the  foil  is  required. 
When  the  width  is  from  i  to  J  inch, 
two  holes  should  be  spaced  from  i 
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S«T*rol  irnthdlc  cryitaU  ar*  ■hown  h»r*  approximately  hall  Iholr  actual  six* 


Simple  oacUlotor  produCM  up  lo  IS  voltx 


l*ro|>erlv  pn‘par(‘<l  aniiiuiniiiin  tlihyilni^eii  pliot'pliatt*  anti  Ktichelle  salt  crystals  olTer 
certain  atlvanta^cs  tiver  tpiartz  in  sonic  applications  in  the  fretpiency  ran^e  from  10  to 
loO  Ivc.  Softness  and  ease  of  liantlling  frequently  offset  their  t'oniparalively  lar}ie.  hut 
pretlictahle,  ticpciulence  on  temperature 


to  }  inch  apart,  and  crystals  wider 
than  }  inch  should  have  three  or 
more  holes  spaced  4  inch  apart. 
Several  sizes  are  shown  in  the 
photographs. 

Synthetic  crystals  are  soft 
enouKh  that  holes  may  he  drilled 
throuirh  the  crystal  with  an  ordi¬ 
nary  twist  drill.  Proper  clearance 
is  maintained  if  the  hole  is  about 
O.tMIl  inch  larirer  than  the  rial  used 
for  supportinir  the  crystal.  Nylon 
rods  (1.(125  inch  in  diameter  have 
provial  quite  satisfactory  in  that 
they  form  a  secure  yet  compliant 
supixirt.  A  plastic  tubinir  should 
la*  placed  on  the  nals  and  mounted 
atrainst  the  crystal  to  .serve  as  a 
spacer  Indween  crystal  and  case. 
The  rods  then  run  throu/h  corres- 
pondiny'  holes  in  the  case.  These 
holes  .serve  both  to  center  and  sup¬ 
port  the  crystal-*  as  shown  in  the 
closeup  photojrraph.  The  electrical 
contact  foil  is  .s«*curi‘d  by  mountinir 
it  on  the  plastic  rial  between  the 
crystal  foil  and  the  plastic  spacer. 

Crystal  Circuits 

Several  tured  series-resonant 
o.si-illator  circuits  are  shown  in  Fi>f. 
2.  From  the.se  circuits,  one  miy'ht 


expect  a  very  jzood  wave  form.  The 
distortion  level  as  measured  on  a 
(Jeneral  Radio  distortion  and  noi.se 
meter  is  below  0.14  (H-rcent  ami  is 
within  the  error  ranire  of  the  meas- 
urinjr  instrument.  The  disadvant¬ 
age  in  a  turusl  circuit  is  the  change 
of  circuit  constants  required  for 
each  cr\stal. 

.A  .series-resonant  circuit  suitable 
for  wide-band  application  is  shown 
in  Fiy'.  .‘4.  This  circuit  will  o.s<  illate 
with  any  hiifh-(J  crystal  who.se 
resonant  fre<|uency  lies  Indween  10 
kc  and  l.'iO  kc.  !4y  balanciiiK  the 
il-c  proiH‘rly  throuirh  the  two  tulM-s, 
it  IS  possible  to  rey'ulate  the  jrain  in 
such  a  manner  that  changes  in  B 
Voltaire  cause  neirliirible  chany'e  in 
frtsiuency.  By  reilucinir  the  ifain 
of  the  .system,  it  is  possible  to  re¬ 
duce  the  mechanical  motion  of  the 
crystal  to  the  point  where  oscilla¬ 
tion  is  just  maintaine<l.  This 
priK-ess  reduces  internal  heatini;  of 
the  crystal  and  is  very  im|H)rtant 
in  maintaininir  constant  frequency. 

The  simplicity  of  a  resistance- 
coujiled  circuit,  usinir  a  synthetic 
crystal,  is  illustrated  in  the  small 
photoirraph.  Ordinarily  the  bat¬ 
teries  will  be  replaced  by  a  {xiwer 


supply.  From  this  circuit,  an  out¬ 
put  Voltaire  of  1  volt  rms  can  be 
expected  when  a  litrht  drive  is  u.-ed. 
With  heavier  drives,  it  is  |H)ssible 
to  obtain  as  much  as  15  volts  of 
clean  siirnal. 

The  maximum  .safe  current  that 
(an  Ih*  handled  by  the  crystal  is 
limited  to  the  maximum  elontration 
(Ktssible  liefore  rupture.  This  cur¬ 
rent  /  can  lie  calculated  for  any  bar 
expander  since  /  r  h  V  Y  where  e 
is  the  piezo-stre.ss  constant,  h  the 
breadth  of  the  crystal  expres.sed  in 
centimeters,  4’  the  phase  vehxdty  of 
.sound,  Y  the  breaking  strain  in  the 
direction  of  eloniration,  and  I  is  ex¬ 
pressed  in  electrostatic  units. 
Crystal  /  (ma) 

-X-cut  ((uartz  24  b 

Y-cut  RS  3.5  b 

Z-cut  ADR  10  b 

The  [(recedinif  tabulation  ifives  a 
comparison  of  current  between  .sev¬ 
eral  crystals  in  terms  of  the  width 
of  the  crystal.  Airain  the  thickness 
is  not  a  factor  in  determininir 
crystal  parameters. 

Frequency  Stability 

Kxperimental  information  on  Ro¬ 
chelle  salt  and  ammonium  dihydro- 
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|>liu.t|>hatp  crystals  indicates 
tcniperalure  is  the  ifreatest  influ- 
|•nlln^:  t'ai  for  in  frequency  stability. 
Vari.itmn  in  fiei|iicnc.v  with  respect 
t<i  tein|»‘ratiire  is  linear  in  the 
rani,’i'  2.*i  C  to  .‘l.'i  <’  On  the  basis 
of  the  experimental  fiK'ures  and 
curve  littinK,  a  formula  was  de- 
rivi-d  to  jwrmit  the  determinatiun 
of  cham.'e  in  freipienev  vvith  change 
in  temperature  for  both  types  in 
the  lalllfi-  I't  to  15(1  kc  Results  for 
both  \I>1'  and  R.^  iTvstals  are 

I'epi  e>en!e.l  sat  I sf  ac t Ol' I  V  b.v 

y  .  (I  (»2fMi  r,  *  1  !0' 

where  y  is  tiie  change  m  frequency 
in  I  V.  ie,  per  di'Vree  eelitiK'rade.  alul 
'  Is  thi'  resonant  fieqiiemy  III  kilo- 
■  Vili's  The  data  indicate  one  can 
expe.  t  a  frequency  Stability  within 

1  iv.ie  when  the  temperature  is 
m.iintained  within  (•  1  t’  in  the 
lance  below  od  kc.  The  greatest 
instahiliiv  tm  urs  at  15(1  kc  whi're 
the  re'oii.ince  micht  hi-  exiHvted  to 
ih.iiiye  about  It*  cvv'les  per  (11  (' 
I'li.ince  in  ti'iiiperatiire. 

I  he  next  imjHirtant  fai  tor  liniit- 
inw  st.ibilitv  IS  the  oscillator  to 
which  the  crvstal  is  attachtsl.  Kx- 
pei  imeiital  data  have  shown  that 
win  i.  the  circuit  in  Fiif  d  is  bal- 

.iiii  e.l  tor  tlo'.  It  IS  possible  to 
cha'ici'  the  li  voltaife  tiver  a  raiiye 
of  2  'o  1  with  a  corresponding 
.  ’Mlice  111  frequency  (if  less  than 
one  iv.le  per  second  ('haiiye  in 
til.imeiit  volt.iye  of  l»i  percent  will 
c.i  1'  .1  liequelii-v  shltt  of  abo.it 


one  cycle  per  second  on  a  hijth  fre¬ 
quency  crystal. 

From  the  information  Ki'eii  here, 
it  is  possible  to  predict  any  fre¬ 
quency  in  the  raiiire  Id  kc  to  150 
kc  within  •  10  cycles  at  21 

Typical  Example 

Suppose,  for  example,  that  we 
wish  to  ilesiifii  an  ammonium  dihy- 
droifen  phosphate  crystal  for  a  TO.- 
OOO-cps  oscillator,  and  we  choo.se  a 
w  idth-to-lencth  ratio  of  h.  Inter¬ 
polating  on  Fiir.  I.  for  IT  L 
o.ltSd,  we  find  ,V  01!. 27.  Then  /, 

.V  f.  0:T27  :!dikc)  2.1o‘.t 
nil  lies,  and  IT  L  T  2.100 
0  7d.'!  iiuOi. 

To  determine  the  temperature 
stabilitv  We  use  the  formula.  /•' 

■  0  (t2.‘'(>  t,  •  1  Si'  7.1  cvi’les  jier 

dec 

.\n  error  of  (Mil  in  rea.linc  X 
w  ill  shift  the  resonance  1  cycles  and 
an  error  of  O.ool  in  i-iittinc  the 
erv  stal  to  iencth  can  shift  the  reso- 
11. nice  as  much  as  15  cycles  When 
the  crystal  is  cut  to  the  dimension 
calciilateil,  its  resonance  ai  21  C 
can  be  expected  to  lie  between  20.- 
'.*'.*0  and  110. Old,  aiitl  have  a  stability 
within  7*  cycles  per  decree  temper¬ 
ature  chance 

Final  ailjiistmeiit  is  made  by 
saiulinc  anil  testinc  each  crvstal 
Removnic  material  from  the  end 
raises  the  frequency  and  cuttinc  oil 
the  'ides  liivver-  the  resonant  fre- 


It  IS  al.so  important  that  the 
crystal  have  a  hich  (I  since  the 
resonant  frequency  shifts  a.s  the 
crystal  is  loaded.  A  1}  of  tJ.OOd  can 
be  obtained  when  cemented  foils 
are  used  and  a  ti  of  15,000  is  possi¬ 
ble  when  evaporated  foils  are  used. 
Kvacuatinc  the  crystal  holder  there¬ 
by  iinloadinc  the  crystal  will  per¬ 
mit  easily  a  of  dO.OOO. 

The  elistrical  power  required  to 
drive  these  crystals  is  very  sniall 
and  it  is  recommended  to  keep  this 
as  low  as  practical  for  the  reasons 
mentioned  above.  .V  Cood  hich-ti 
crystal  will  require  aiiout  SO  micro¬ 
amperes  at  20(1  millivolts  or  about 
l.ti  microwatts  of  crystal  power. 

When  comparinc  synthetic  crys¬ 
tals  vvith  quartz  in  the  lo  to  15o  kc 
ranee,  each  has  its  advantaces  de- 
peiidinc  upon  the  requirements  of 
the  problem,  .\side  from  the  soft- 
nes.-  and  ease  of  hatidlinc  advant¬ 
aces.  synthetic  crystals  otTer  very- 
favorable  li’s  in  this  ranee,  vvith 
stability  which  is  often  more  than 
s'.itlicient.  .\s  to  cost,  Rochelle  salt 
crystals  cost  from  STOO  to  $1.50 
each,  .-ind  ammonium  dihydrocen 
phosphate  from  $2 dO  to  $2.5(1  each 
(•old  plated  foils  will  add  about 
$1.0(1  to  the  price  of  each  crystal. 

Hisn.iiH.KAiun 

W  «*a«|v  I'u-ztN  .  Mv  ♦•raw  ■ 

UiU  li.M.k  \»u  York. 

\Virrl0MH  Untjint  •  r,  p  21. 

\..v  l'.4i 

li  p  157. 

'  »T  .  r.f 


riG.  2  '  Distortion  !«▼•!  ol  output  ol 
theso  synthotic  crystal  oscillator  circuits 
is  bolow  0.3  ptrcsnt 


FIG.  1  Curirss  lor  dotormininq  physical  dimsnsions  ol  synthstic  crystals  must  bo  road 
with  ostroroo  accuracy.  Ovor  sUod  bars  may  bo  roducod  with  lino  sandpapor 


FIG.  3  This  wido  band  circuit  will  os- 
cillato  With  any  high  Q  crystal  Irom  10 
to  150  kc 


Apni  1950  — ELECTRONICS 


i  wm  ■■Nm  MMiiii 

Mniiff 


'Bir’Tf-' 


STAMPING  STANDARDS 

METAL  COMPONENTS  ...  FOR  MHAL  PIASTK  ASSEMBUES 
...  AND  OTHER  PARTS  MADE  TO  SPEGAL  REQUREMENTS 


For  over  a  quarter  of  o  century.  Cinch  tmoll  parti  design  and  uses  have 
kept  pace  with  the  need  developed  by  the  rapid  changes  in  the  Electronics 
Industry,  so  that  today,  judged  by  usage  and  perfomance.  Cinch  Metal 
plastic  assemblies  are  considered  Standard  Components. 


AVAIIA»I.I  AT  IfADINC 
ElKTIONIC  JOMCtS  IVtrrWHEIE 


Cinch  Manufacturing  Corporation 


-  —  CHICAGO  24,  ILLINOIS - 

Subsidiary  of  United-Corr  Fastener  Corporation  •  Cambridge  47,  Massachusetts 


Equalizer  Design  Chart 


Ha--*  aiitl  trrlilr  attt'iiiiulion  or  armitiiation  of  luo  of  K-(l  »*quali/.ers  for  ainlio- 

fr«*»|iiriiry  rirniilh  aro  easily  <i«‘teriiiiiii’«i  from  tht*  ^rapli.  (lurves  from 

ill**  fliarl  r«*>»«*ml»l**  tlio-**  roiii|Mit(‘ii  lai»orioii"lv  hv  |M>int 


By  CHARLES  P.  BOEGLI 

*  «*i«  mail  f'ttmpfiny 

1  ffirmnori.  ttho. 


FOI  K  OK  THK  liitvni  an- 

ilt'nion.-ttratt'il  liy  tin*  ex- 
aniplc.t.  Th**  ••ntire  rariK**  of 
charnctoriHtif.s  is  rvlatfil  to  tiic 
•piaiitity  <1,  whiih  is  for 

•■Mi-h  tyjK*  of  <‘i|ualiz<‘r  in  F'ltr.  1 
ami  2. 

An  ciiiializt'r  is  to  provide  a 
trrhlo  ilrop  of  a  dt)  |mt  istavo 
iM-yitiiiinK'  at  ‘'PS,  (•(•♦•ratfs 


from  a  si>uri'«‘  r<‘si.staiue  of  aa.- 
<M)0  ohm'*, 

Sitlution.  For  3  db  [a'r  o*'tav»*, 

n  fi.aa.  in  I  -  III  aa.odo 
whorice  A’  l!*,aW0  ami  a  A*  = 
l<>.a<>0.  From  th*'  izraph, /,'7,  = 
1  72  so  that  f  '  1.720  cp.s.  At 

this  fr«'<im'm'y  A'  4!t.3tM» 

ohms,  or  ('  i>.00i;>  uf,  Thf 

hiKh-fr*'<|iit‘m'y  turnov*'r  is  10o*» 
0.111  T  ‘1,000  I'ps  and  thi*  hi»fh- 
fr«'(]U*'m'y  li-vcl  is  *lown  O.t*  db. 

Fiml  charai'tcristics  of  I'qiial- 
u*'r  I'lin'istiny*  of  s*‘ri*'s  rosist- 
aiici'  of  IS.ooo  ohms  follow*'*!  by 


shunt  of  IS.oOO  ohm.s  anil  a  o.ool 
—  uf  capacitor  in  s**ries. 

Solution.  Total  It  ~  OO.tMtO 
ohms.  .4t  /  ',  A',  =  <>6,000  ohms, 
or  /,'  =  2.100  cps;  a  ~  0.273  for 
which  the  itraph  shows  a  treble 
att*'nuation  of  3.1  dl*  per  is-tave 
with  f,'/f  1  63;  /,  =  1,170  cps, 

()th*'r  data  from  the  izraph  are 
the  hiirh-frequency  turnover 
(11,200  «'ps)  and  the  hijrh-fre- 
ipiency  level  (down  11.3  db). 

.An  eijualizer  for  treble  ac- 
i-eiituation  of  1  ill)  per  iK-tave  be- 
K'inniiiK  at  5,000  cps  is  termi- 
nat*'d  by  a  100,((00-ohm  (zrid  re¬ 
sistor. 

Soliitiim.  For  4  db  per  iK-tave, 
<i  0.20.  A’  (1  -  a)  =  100,000 
whence  A'  80,000  ohms  and 
It  a  400,0(8)  ohms;  /,  =  5,000 
cps  so  f '  =  7,450  cps  and 

;{7,250  cps.  ('apacitor  C 
has  a  rea*  tance  of  80,000  ohms  at 

37.250  cps.  (’  =  .53  lAiJif. 

Fiml  the  characteristics  *)f  an 
equalizer  consistinj?  of  a  series 
imp*'*lance  of  a  250-;jiaf  capacitor 
parall*'l*'d  by  1.5-meKohms,  this 
series  impedance  beinj?  followed 
by  a  shunt  resistance  of  222,000 
ohms.  This  equalizer  has  b*‘en 
r*‘comm*'nde*i  for  use  with 
crystal  pickups  for  comniercial 
constant-veliKity  pressinjirs. 

Solution.  Parallel  resistance 
It  is  l‘.»3,000  ohms;  /,'  is  then 

3.250  cps.  Furthermore,  103,000 

(1  —  II )  222,000  whence  1  -  ci 

0,87  and  n  =  0.13.  The 
*'qualiz*'r  provides  4.7  ilb  per 
(K'tave  treble  boost  with  /,'  at  422 
cps  and  /,  (the  turnover  fre¬ 
quency)  at  313  cps.  The  low- 
frequency  drop  is  17.7  db. 

•As  atl*'nuation  in  db  iier  oc- 
tavi'  (bfreases,  the  frequency 
rann*'  o\er  which  the  equalizer 
is  etl*'clive  narrows. 
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KIkoiiili**  ('ollla<'l^ 

^  lk"tiili'  1'  llir  ti.i'li'  II. (till’  I'lr  .1  -iTir-  <>l  run 
t.n  I  in.ilrii.il'  iiiHrl.i|«'.i  |i\  M  llll•^\  aiiit 
in.iniil.n  Iiirrd  Innii  iiirt.il  |iii»i|rr'  I  lir\  .irr 
l■r'l  kniiMii  (nr  llirir  li.inliir-'.  rr-i'l.inrr  ti> 
nirili.iiiii.il  wr.ir  .iiid  ini(>.ii  I.  rr-i't.iiii  r  |.i 
rrii'iMii  liv  .iri  inj.  .ind  rr-i-t.iiii  r  tn  'In  kinj 

I  Ik'inilr  ( mil. Ill-  .nr  in.rlr  |.\  ilir  i>nK 
nirtliiNl  wliii  li  |irrinil'  llir  11111111111111.:  nl  tlir 
■  li-'ii.ililr  Ir.illirr' lit  lia-n  iiirlal'  » lin  li  ran 
lint  li«‘  alliiiril  l{\  till-  inr.ni'.  llir  liiali  nirll 
III;:  (iniiil'  111  liinr'Irn.  nniK  l»lrniini.  nr  itirir 
rarlinlr'.  ran  U-  riiinlnnril  willi  llir  riirrriil- 
r.irrMiia  aliiliU  nl  -ilxrr  anil  riiiiin-r. 


Rush  prohlvms 
u'ilh  .Mallory  ('outarts 
and  rapid -fire  aiadysis! 


M.llliirv  lirii!rr»  itu-  t;.i[i  nl  linir  wlirii  I  Il-lnliirr'  'l;;illl\  a  \ll.ll 
lirril  lilt  iininriiialr  allriilinn. 

r\(i|ial  i-  llir  r.l-r  ii|  a  tnanill.lrlliri  r  nl  rln  lrir.ll  ilr\irr«  Im 
linii'rlinlii  ii-r  .  .  .  ultli  a  rnlii|i|r\  rnlilai  I  lirnlilrtii  lli.it  liad  In  Im- 
-iiIm-iI  in  a  |ii'tili.ililr  linrrv.  W  illim  riulii  liniir-.  Xl.illnrs  -  'liiil- 
-Iri-M-  a|i|irnarli  liad  an  niii|i||-lii-ii  till-  tnlliiwiii^;  tin-  iIi-mi  r  wa- 
ri-Mi-wnl  .iinl  |irn|M-i  mill. n  I  inalrri.il  '|M-rj|iril  .  .  .  lln-  mnl.ii  I 
•  li  'irn  ua-  tnniilliril  Inr  innrr  n  nllnlnlral  |ilni|l|i  tinll  .  .  .  rn-'l'. 
i«rrr  .iiial\/ril  .iini  i|ii.inlil\  |iiirr  m.I'  •■iiliiilitiril. 

\l  .1  lairr  il.llr.  ihr  ril-lnilirr  rrrrixril  ailillllniial  llrlji  .  .  .  '(irrlrn- 
_’r.l|i|||r  .iii.iK'i-'  nl  lil.ltrri.il'  nllirr  lll.lll  rniil.lrl  lii.itrri.il-,  Ir.iiliiiL’ 
In  tlirllllT  |itni|||i  I  iin|irn\rnirlll  Ini  till-  ril-|nnir|. 

ihut' \  vTi/ii  Ik\oiii{  sfit  I  itii  <ilii>n\! 

I  lii-  -anil-  Mallnrs  -rrvirr  i-  a\ail.ilili-  In  amnin-,  Hlirtlirr  tin- 
|irnlilriii  I-  rlrrirnal  nr  iiirtalliir^iral.  W  liat  Mallnr\  lia-  ilnnr  |ni 
nlln-r-  ran  In-  ilnnr  Inr  \.1|1 ! 

tn  i  un»4Ju.  nnM  *tjti hs  *K  1 10  V  .  f -tr'rfifo  f  i,  Onin*  i<> 


Electrical  Contacts  and  Contact  Assemblies 


•Kr«  I  '  /',«  n/f 
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SERVING  INDUSTRY  WITH 


Capocitors  Contocfs 

Confroli  Reiiitori 

R«ctifier»  Vibrators 

Special  Power 

Switches  Supplies 

ResistarKe  Welding  Materials 


terial,  d»‘Vfl<>i'eil  by  Naval  Ob.s«?rva- 
tory  l-aboratory,  is  used  for  mak- 
iiitf  toils  for  a  majfnetic  amplifier 
on  display. 

The  magnetic  serv(»  amplifier 
contains  only  coils  wound  on 
orthonol  and  metallic  rectifiers.  For 
purposes  of  demonstration  it  points 
a  toy  Kun  mount  at  a  submarine 
whenever  it  exjMises  it.self  at  the 
surface  of  a  table  simulatintr  water. 
When  the  submarine  surfaces,  an 
impulse  is  supplied  to  the  majtnetic 
servo  amplifier.  The  amplifier  mag¬ 
netically  majfnifies  this  impulse 
one-million  times  (|H>wer)  and  this 
output  siynal  aims  the  »run  at  the 
surface*!  sul)marine.  The  p»ower 
output  of  the  mayn*-tic  amplifier  is 
2(1  watts. 

.\  telegraph  test  set  was  shown 
which  is  u.s*‘d  for  testinjf  telegraph 
eiiuipmenl  and  telejrraph  communi¬ 
cations  circuits.  Its  precision  is 
such  that  any  differential  in  the  re¬ 
ceived  and  transmitted  sijrnals  pro¬ 
vides  an  indication  of  the  (|uality 
and  character  of  the  equipment  or 
circuit  under  test.  The  K'ear  con¬ 
sists  Ilf  a  photiadectric  si^Mial  yen- 
eralor,  a  |•••cordl“r  and  a  power  sup¬ 
ply  for  the  recitrder. 

Tlie  siynal  generator  originates 
pr»-cise  .siiuare  waves  which  are 
applied  to  the  teleyraph  eiiuipment 
or  communications  circuit  under 
test.  The  recorder  simultanetuisly 
receives  the  te'eyraph  siynal  from 
the  eipiipment  or  circuit  under  test. 
The  test  siynal  yenerated  is  repet i- 
tiv«-  in  character,  each  repetitive 


TUBES  AT  WORK 


INDUSTRIAL  CONTROL 

Edited  by  VIN  ZELUFF 


Navy  Exhibits  at  IRE  Engineering  Show 

Tachometer  for  Small  Motors 

One^  Kilowatt  Ultrasonic  Generator 

Simple  Deviation  Limiter 

Computer  Simulates  Flight 

British  Television  Relay 

Shop  Shortcuts 


Show 


.Niiw  i'!\hiltil>  at  IKK 


I.ATKSI  uncla»sified  elei  Ironic 
•  ■•lUIpnielit  comprised  the  exhibit  of 
the  r  S  Na\y  prepared  for  the 
IKK  winter  nieetiny  and  shown  to 
the  prei-.  a  few  d.l>s  before  the 
-how  Such  year  is  the  Joint  r«- 
•‘lion-lblitv  of  three  bureaus  of  the 
Navy,  the  Itureau  of  Ships,  H  ir*'au 
of  Aeronaut ic-  and  the  liureaii  of 
( Irdliaiii  e 

One  of  the  toiiyhest  problems  in 
niiMlern  rad.ir  desiyn  is  how  to  keep 
the  wave  fronts  acciiratelv  focused 
bv  the  antenna.  A  seci.nd.ity 
problem  Is  how  to  make  the  radar 
Waves  visilile  fur  studv  To  hel|i 
siilve  these  problems,  all  electroiii- 
callv  driven  riiiple  tank  was  ex¬ 
hibited  by  the  Naval  Kesearch 
laiboratorv . 

Water  lllildes  are  used  for  the 


ipialitative  and  'emi-i|uantit.itive 
study  of  phase  fronts  near  two-di¬ 
mensional  models  of  antenna  struc¬ 
tures.  Klectroiiically  driven  probe- 
vibrators  are  used  to  excite  tin* 
water  siirfac**  of  a  ylass  ripple 
tank.  Synchronously  chopjied  liyht 
Is  diris'ted  throiiyh  the  tank  to  a 
yround-ylass  screen  where  the 
phase  front  shadow  patterns  appear 
stationarv  rhiis.  it  is  possible  to 
view  the  ctianyes  in  phase-front 
patterns  brouyht  about  by  chanyes 
111  feed  point  position  and  in  rellec- 
tor  contiyuratioii.  as  welt  as  by 
chanyes  of  as  much  as  several 
hundred  Iierceiit  ill  excitiiiy  fre- 
ipieiicy. 

I'he  Naval  Ordnance  Laboratory 
displaved  a  new  type  of  maynetic 
material  called  orthonol.  This  ma¬ 


PuIm  qcnciatoi  Utt  and  r*cord>r  right,  ol  the  Ictegraph  dlilortion  iMt  *•!.  Tim*  signal*  or  bauds  ar*  s*t  up  on  Ih*  30  switch** 
ol  Ih*  g*n*tator  which  coniiol  lights  ol  a  pholosl*ctric  commutator.  Any  10  consocutiv*  bauds  app*ar  on  Ih*  r*cord*r  at  right  as 

dark  ar*as  lot  mark  and  light  ar*as  lor  spac*  signals 


lib 
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tiiHKi  last  w«)rk  «.an  only  hfilont  \\ith  the  bf>c  mate¬ 
rials.  Ki-sier  I’lastit  Kosin-dore  Sililtr  aiul  the  more 
aetise  Kester  "Kesin-l  ise"  (!ore  Sililer,  ma«le  tiiiU 
from  iiessU  mitietl  y;raile  A  Tin  anti  Virj;in  l.eail, 
are  tormiilateil  es|Kt,iall\  for  TV.  railio,  anil  elec- 
triial  work.  Kester  Soltlers  (low  Ix-tter  . .  .  haiiille 
easier  .  .  .  taster  to  use. 


KESTER  SOLDER  COMPANY 

4204  Wrightwood  Ave.,  Chicago  39,  III 
Newark,  N.  J.  *  Brantford,  Canada 


"''-P 
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TUI-:  ^HOVI  iOlEK 

USK  of  lUvtronu-  motor  contrtjl  for  rapacitor  windinjr  avoids 
iirrakau)*  of  ♦•ifher  foil  or  pap«T  when  the  machine  i*  started 
several  limi-s  durinir  the  windintr  oja^ration.  It  also  materially  in¬ 
creases  the  .s|M*ed  wjth  which  the  capacitor  sections  can  t>e  success¬ 
fully  wound.  H<sau«e  of  the  smooth  control  provided  hy  the  West- 
ifijrhouse  unit,  the  aluminum-foil  thickness  is  now  jrnverned  hy 
eUs'lriiul  reituirerneiits  only  and  much  thinner  foil  can  la*  used, 
contrihutiny'  to  reiluction  in  capacitor  weiyht  and  size. 


c>cle  I  onsistiny  of  a  minimum  of  .‘to 
hands,  each  of  which  can  Iw  made 
to  reiues.-nt  «-ither  a  markintr  or 
spai my  condition  at  the  will  of  the 
otMTa'.oi  t>>  o()eration  of  toyirle 
-wilihes  on  the  control  panel.  The 
cvcie  Is  made  to  r<'p'‘al  itself  at  the 
rate  ,tt  which  lines  are  .scannetl  on 
the  recoriler. 

tl  00/  f'ttiintl  .Stfooi  (iiiftf 

.Many  tests  in  supersonic  wind 
tunnels  at  the  .Naval  Ordnance 
I ..ihoi'atorv  leipiire  the  measiire- 
niiuit  of  the  aeiiidvnamic  forces  and 
moment'  on  a  miHlel  siihjeiteil  to 
the  wind-tunnel  air  tlow  It  is  de- 
Sir.ihle  that  till-  transducer  have 
tapid  response  ami  yive  a  forc«- 
readiny  in  a  second  or  two  after 
the  tunin-l  has  lieen  turned  on. 

Ite.  aiise  some  of  the  Nol.  tiinnel.s 
are  of  the  intermittent  tvjie,  a  short 
hlowiny  time  allows  niore  runs  to 
he  made  |ht  hour,  leaitmy  to  .1 
yreater  tunnel  elticiency.  Tin*  inter¬ 
mittent  featlirt'  lends  itself  Well  to 
tin-  Use  of  strain  y.iyes  a-  sensitive 
elements  since  a  Zero  readiny  can 
!«■  ohtained  liefore  ,iml  after  the 
folie  meas.iremellt  has  la-ell  made, 
.iiid  vvithin  a  few  secoml-  of  it 

The  e<|ui|iment  on  exhildt  h.i' 
lieeil  desiyned  to  he  ll-ed  with  in¬ 
ternal  'train-yaye  halailces.  It 
consists  esseiitlallv  of  a  halam  iny 
and  calihratiny  circuit,  an  am|i!i- 
tier.  an  output  circuit,  an  oscillator, 
.ind  a  cathiMle-rav  null  indiiator. 

< 'ommi-rciallv  availahle  units  are 
ii'i'il  wherever  (lossihle.  Two  chan¬ 
nels  are  jirovideil  in  a  sinyle  con¬ 
sole,  hut  a  numher  of  consoles  mav 
he  connected  toyetlier  when  adili- 
tnmal  i  lianneU  are  reipiired. 

The  os,  i!lator  fie.iuem  v  may  he 
set  at  either  piP  or  •J.niiu  cvcU-s  ja-r 
sev'onil.  and  the  voltaye  ap|>Iied  to 
the  strain  yaye  hridye  mav  !«■  ad¬ 
justed  between  1  and  ">  volts.  I'he 


srnalle.st  nieasurahle  strain  is  ap¬ 
proximately  P.l  microinch  jmt  inch 
when  used  with  four  active  yayes 
in  a  full  hridye  circuit. 

The  latest  development  in  Navy 
teletypewriter  e<tui|iment  is  an  elec¬ 
tronic  time-division  multiplex  tele- 
yraph  terminal  consist  iny  of  two 
sets,  a  teleyraph  transmittiny  unit, 
and  a  tideyrajih  receiviny  unit. 

The  telet.v|)e  transmittiny  unit 
accejit.s  on-olT  d-c  start-stop  siynals 
from  Imal  transmittiny  circuits, 
converts  them  to  multiplex  .siynals 
and  applies  these  in  seipiential 
order,  channel-hy-channel,  to  the 
te'eyraph  circuit.  The  siynals  are 
then  delivered  to  the  distant  re¬ 
ceiviny  yroup  which  accept.s  similar 
multiplex  siynal.s  and  converts  them 
to  start-stop  siynals  and  then 
Iran^mits  the  start-stop  siynal.s  in 
their  oriyinal  oii-olf  (!-<•  form  to  the 
proper  Iinuil  receiv  iny  circuit. 

I'he  set  is  capable  of  siipplyiny 
a  maximum  of  four  channels  from 
any  one  teleyraph  cirmiit  at  a  .speed 
id’  either  tin  or  T."!  vvpm.  The  trans¬ 
mittiny  and  receiviny  yroiips. 
cycliny  at  identical  rates  of  sj)eed. 
operate  in  svnchronism  at  all  times 
and  are  held  in  svnchronism  by  a 
I  I  '  sf .'ll -con t  rolled  oscillator. 

This  ei|uipment  has  many  fea¬ 
tures  which  make  it  hiyhly  de¬ 
sirable  for  Navy  use  Once  the 
transmitter  and  receiver  have  been 
synchronized  thev  will  remain  so 
from  one  to  one  and  one-half  hours 
with  the  teleyraph  circuit  di.scon- 
n«H'ted  If  either  the  receiviny  or 
transmittiny  circuit  is  inadvert- 
«-ntl>  broken,  there  is  both  a  visual 
.ind  an  audible  vvarniny  siynal. 

The  Naval  .\ir  Pevelopment 
Center  at  .lohnsville.  I’ennsylvania. 
exhibited  several  subminiature  as¬ 
semblies.  One  of  these  is  an  eiyht- 
-taye  video  amplifier  haviny  a 
bandwidth  of  2.")  meyacycles.  The 


Shadow  patterns  of  phas*  fronts  near 
tiny  modoU  of  antonna  ttrucluros  aro 
shown  on  qround  glass  scrosn  of  this 
ripplo  lank 

Voltaye  yain  of  the  amplifier  is  ap¬ 
proximately  .■jo.nou  and  the  output 
is  a  .'$n-volt  pulse  2  microseconds 
wide,  with  a  rise  time  of  about  0.15 
microsecond. 

.Also  exhibited  by  the  Navy  were 
the  latest  in  iiltra-hiyh-frei|ueiicy 
transmittiny  and  receiviny  equip¬ 
ment;  a  tiltiny  table  to  demon¬ 
strate  the  action  of  radar  antenna 
stabilization  under  actual  operation, 
one  of  the  standard  tleet-installed 
ppi  units  for  remote  presentation  of 
information  received  on  various 
sliipboard  radars;  a  setuii  of  micro¬ 
wave  oscillators  and  horn  antennas 
like  that  in  a  shoot  iny  yallery  to 
show  the  rellectioii  of  the  waves 
from  certain  fyin-s  of  dielectric 
radomes;  an  infrared  tidephoiie 
transmitter  and  rweiver  and  a 
radar  beacon  circuit  that  adds  only 
four  pounds  to  the  normal  radar 
equipment  of  a  tiyhter  aircraft. 

rnelHtiiirlrr  for  .’^iikiII  .Motors 

Itv  I.OWKIK  H.  Saruknt.  .III. 

WMfoirtUfM  I.'lh 

*  It.  of  .1  »»j»  rn  .| 

\  »  (I  l\t  ilMUtllfOll  .  l‘tt 

vsn  W.vvxK  Wk.iib 

lit  jMirf  tut  -tf  tif  Ph  ttti  t 
J  ft  r*  .  O*  it  >ut  Sftjr*  t  f.llt  rt 
>t„  '»  t  ..It.  .  /M 

Fim  hiyh-pressure  vi.siositv  meas¬ 
urements  it  was  necessarv  to  de- 
siyii  and  to  construct  a  tachometer 
for  measuriny  the  rotational  speed 

IcofOmucd  on  p  114) 
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SfiRQGUE 


SPRQGUE  ELECTRIC  COntPQnV 

North  Adams  Mossaihusoltt 


Back  in  the  I880's,  a  yount;  man  quit  the 
patent  ofhee  It  wa<  a  perfectly  Kood  |ob 
except  lor  one  thinn  There  wasn  t  any 
future  in  it.  You  could,  as  he  explained, 
ualk  through  the  place  and  see  for  your¬ 
self  that  lust  about  every  possible  thinu 
had  been  invented. 

He  was,  of  course,  just  as  wrontt  then 
as  he  would  he  today  almost  seventy  years 
later.  In  a  world  where  nothing;  is  impos¬ 


sible  and  many  things  are  still  unknown, 
progress  is  limited  largely  by  lack  of 
imagination 

In  electronics  alone,  a  'normal'  quarter 
of  a  century  s  development  has  been 
crowded  into  the  past  half  dozen  years. 
And  patent  requirements  of  this  single  in¬ 
dustry  probably  equal  the  total  work  of 
the  patent  ofhee  when  this  mistaken 
yciung  fellow  resigned 


The  mistaken  youn^  man 
who  4uit  the  patent  office  •  •  • 
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THE  ELECTRON  ART 


Edited  by  JAMES  D  FAHNESTOCK 
Clocking!  Meteors  by  C-W  Radar 
Strip  Chart  Recording  with  An  Autoscaler 
Magnetic  Modulation  of  Phototube  Currents 
Study  of  Skin  Impedance 
Resistor  Behavior  At  High  Frequencies 
Wide-Range  Electrostatic  Generating  Voltmeters 
Aluminum  Fliu  for  Tubes 
Voice-Operated  Busy  Signal 
Survey  of  New  Techniques 


Cpotinuouft  wav«  m«t*or  recording  op 
paratus  pormiit  study  of  swarms  of 
motoors  loo  small  for  photoqrophic  re 
cording 


^Iflr'oro  li\  (UW  Kiular 


Hv  \iu>.  .Ik 

/*«  IHfv  r  »nr  N  f  t'lfftruot  AMfjm#  *  n  n  ## 
•! /**?  >1  *  uhfttrnui 


tlirouirh  in  order  to  l»eat  with 
nteteor-ri-llfcted  .><ijrnal:<.  These  re- 
tleetions  are  Doppler-shifted  in  fre- 
ipieney  due  to  the  .«tH*ed  of  the 
meteor  relative  to  the  observer. 
Owinjr  to  the  heat  with  the  ground 
wave,  meteors  announce  themselves 
hy  audilile  whistles  of  descending 
pitch,  not  unlike  the  whine  of  a  fall¬ 
ing'  homh.  A  recordinit  of  the 
whistle,  toy'ether  with  a  measure¬ 
ment  of  the  slant  ranire  to  the  ion 
column  when  it  crosses  the  per- 
pemiicular  with  resp«*ct  to  the 
observer  when  the  whistle  falls  to 
zero  pitch  yields  the  speed  of  the 
meteor  to  a  hiy'h  dey'ree  of  accu¬ 
racy.  .Meteor  showers  provide  a 
means  for  checkinif  the  accuracy  of 
radio  detei'tion  nietlnxls.  since 
shower  meteors  travel  at  virtually 
a  constant  speed  which  is  known  to 
a  hiy'h  deirree  of  precision  in  the 
case  of  the  major  annual  showers. 

It  has  been  found  that  the  ion 
columns  form  at  a  rate  enual  to  the 
.s|M>ed  of  the  meteors,  and  not  at  a 
lower  late,  as  had  been  suspected. 
This  conclusion  has  been  confirmed 
at  radio  frequencies  as  low  as  tl 
meyacvi'les.  and  suy'ifests  that  at 
least  part  of  the  mechanism  by 
which  lolumns  are  formed  is  akin 
to  radiation  perhajis  ultraviolet 
liyht  emanating'  from  the  tiny 
I  pea-sized  I  meteoric  )>articles 

themselv  e>, 

I'he  contimiou.s-wave  r.idio  speed- 
mea'unny  tts  hnique  i'  va.'tly  more 
-en^itive  than  the  ph  itoyraphic 
methods  previously  available  to 
a'ti'ononaTs.  Durinir  a  tvpical 


A  foSTIM  ol  .s-w  AVK  radar  tech- 
niipie  for  measuring  meteor  s|M-eds 
has  iMxm  ileve|op«s|  at  Stanford 
I'nivsTsily.  California.  .A  c-w  trans- 
miftei  liM'ated  on  the  campus  radi¬ 
ates  a  si^rnal  din-cted  vertically 
upward  Retbxtions  front  ionization 
columns  created  bv  the  passaire  of 
meteors  Ihroiiyh  the  K  rey'ion  of 
the  Ionosphere  are  received  on 
standard  communications  rtna-ivers 
lisated  in  a  shielded  valley  alHiiit  t 
miles  away. 

( Iverloadini:  of  the  receivers  by 
the  lisal  transmitter  is  prevented 
bv  a  yroiind-wave  cancellation  sys¬ 
tem  in  which  a  strony  siynal  from 


the  transmitter  is  picked  up  in  a 
directive  antenna  lia’ated  outside 
the  valley,  attenuated,  shifted  in 
phase,  and  fed  to  the  receivers 
throuyh  a  coaxial  cable.  This  refer¬ 
ence  siynal  is  substantially  free  of 
superimposed  meteoric  relbstions 
la'cause  it  is  picked  up  in  an  an¬ 
tenna  haviny  very  low  sensitivity  to 
siynals  arriviny  at  vertical  anyles 
appreciably  aliove  the  horizontal, 
iiround-wave  leakaye  at  the  riveiv- 
iny  site  can  be  reiluced  by  20 
liisibels  with  yood  siabi'ity  liy  this 
means. 

in  practiie,  a  small  amount  of 
yround  wave  is  allowed  to  leak 


H»<*l«ini]  *:a  l.-n  lo;  conl.nuout  wov*  ireltor  cloikini  ••.vp  developed  at  Slanlotd 
Unieera.ly  Rt.eiver  cverlood.ng  le  preven'ed  by  a  ground  wave  cance'.lation 

•  yalem 
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BOONTO^  RADIO 

lOOKTOII •  II  J-  USA 


SIGNAL 

GENERATOR 

TYPE  202-D 


Frequency  Range  175  —  250  me 


The  Type  202-D  Signal  Generotor,  developed  to 
meet  the  specialized  requirements  of  engineers  work¬ 
ing  with  telemetering  receivers  and  other  associated 
equipment,  will  be  welcomed  by  mony  who  hove  long 
needed  a  precise  and  reliable  instrument  for  rapidly 
evaluating  overall  system  performance. 

SffCIfICATIOMS 

RFRANCt  175-230  mvaacyclct  in  on*  rang*  ocewroU  la  *05% 
Mom  dial  olfto  coiibrotod  in  24  o^^uol  divitiont  for 

with  vornior  fro^woncy  diol 

VIRNIER  EREQUCNCY  DIAL:  Thtt  dial  i«  di«id«d  into  opproii- 
motoly  100  o^wol  tcolo  divitiont  ond  i%  couplod  to  tho  mom 
froqwoncy  diol  by  o  24: 1  g«or  from.  Th«  opprosimoto  frogwoncy 
chongo  por  vornior  division  it  3S  he 

fRtOUENCY  MODULATION  (DEVIATION)  Th«  EM  doviotion  t% 
contmwowily  vonobU  from  soro  to  240  kc  Th«  medwiotion 
motor  i«  colibrotod  in  throo  EM  rongo»  (1)  (K24  he.,  (2)  O-SO  kc 
ond  (3)  0-240  kc  doviotien 

AMPLITUDE  MODULATION  Utiliimg  tho  mtornol  audio  oftcillotor 
omplitudo  modwiotion  moy  bo  ebtomod  ovor  tho  rongo  of 
D'SO'*-  with  motor  colibrotion  point*  of  30''r.  ond  SO"*,  By 
moon*  of  on  oitornol  oudio  otciMotor  tho  RE  cofrior  may  bo 
omplitudo  modulotod  to  %ub«tonttolly  100"r.  A  front  ponol 
|Ock  i«  providod  wKich  pormitt  diroct  connoction  of  on  oatornol 
modulotmg  woKogo  tourco  to  tho  Rnoi  itogo  for  puUo  ond 
squoro  wovo  modulotien  Undor  tho*o  condition*  tho  rito  timo 
of  tho  modulotod  corrior  i*  lo**  thon  0  25  microtocond*  ond 
tho  docoy  timo  lot*  thon  0  8  micro*ocond« 

MODULATION  CONTROLS  Soporoto  potontiomator*  oro  provtdod 
for  continuous  control  of  EM  and  AM  lovol* 

MODULATING  OSCILLATOR  Tho  mtornol  AE  osciHotor  may  bo 
iwitchod  to  provido  oithor  troquoncy  or  omplitudo  modulotion 


It  moy  ol*o  bo  twitchod  off  Eight  Riod  froquoncio*  botwoon 
SO  cycio*  and  IS  kilocycio*  oro  ovoiloblo  any  ono  of  which 
moy  bo  ioloctod  by  o  rotary  typo  twitch 

RE  OUTPUT  VOLTAGE  Tho  RE  output  voltogo  it  conttnvoutly 
vorioblo  ovor  o  rongo  from  0  I  microvoH  to  0  2  volt*  at  tho 
tormmol*  of  tho  output  coblo  Tho  impodonco  of  tho  RE  output 
lock,  looking  into  tho  mttrumonf.  it  S3  ohm*  rotttHvo 

DISTORTION  EM  Tho  ovoroll  EM  distortion  at  7S  kc  it  lost  thon 
7%  and  ot  240  kc  lott  thon  10% 

AM  Tho  dittortion  protont  ot  tho  RE  output  for  30”'r>  omplitudo 
modulotion  it  lott  thon  3%  ond  for  SO"'.  AM  lott  than  6  5 
At  100*^  tho  dittortion  it  12%  to  IS%  doponding  upon  tho 
modulotmg  froquoncy 

SPURIOUS  RE  OUTPUT  All  tpuriout  RE  output  voHogot  oro  ot 
loatt  2S  db  bolow  tho  dotirod  fundomontal  Total  RMS  tpuriout 
EM  from  tho  60  cyclot  powor  tourco  it  down  moro  thon  SO  db  , 
with  7S  kc  doviotion  ot  o  roforonco  lovol 


EXTERNAL  MODULATION  REQUIREMENTS 

Eroquoncy  Modulation  Tho  doviotion  tontihvify  it  SO  kc  por 
volt  Eor  oatornol  EM  tho  input  impodonco  it  1  SOO  ohmt 
Amplitudo  Modulation:  Approaimotoly  45  voNt  oro  roquirod 
for  SO*^.  modula*ion  ond  tOO  voHt  for  100"'^  modulation 
For  oatornol  AM  tho  input  impodonco  it  7500  ohmt 
Audio  Voltogo  for  Eatornol  Uto  Thoro  it  ovoiloblo  ot  tho  EM 
oatornol  otriUotor  binding  pottt  obout  S  voHt  o  c  moaimum 
and  ot  tho  AM  oatornol  otcillotor  binding  pottt,  SO  volt* 
moaimum 


DIMENSIONS  AND  WEIGHT  Outtido  cobinot  dimontiont 
high.  13W  wido.  1 1 '6  doop  Woight  35  pound* 


PRICE  AND  OfllVfRY  INFORMATION  FURNISHED  UPON  REQUEST 
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Typicol  m»i*or  •cIm>  r«cord#d  ol  two 
rodko  lr*qu«ficl««.  Froai  th«  ral«  ol 
Iro^ttoacy  choaqo  ka  DoppUr  whiafla. 
and  a  maoauramaot  ol  tlaai  ran^a,  iha 
■paad  ol  Iha  malaor  can  ba  maaturad 
with  9ood  accurocy 


niirht,  «in  whirh  a  viHuitl  ohmTvtT 
niitirht  Hw  |M>rhH|)s  HKt  r>(M) 

to  I.fttM)  nn'fpor  may  tw  ob- 


taiiifd  with  a  radiated  power  of  the 
order  of  one  kilowatt.  A  xhower 
may  t»e  exj»e<‘te<l  to  intTea.-(e  this 
ntimljer  several-fold,  Kstimated  to 
i>e  10.(M)0  times  as  sensitive  as  the 
l>est  astronomical  cameras  avail¬ 
able  in  the  past,  and  considerably 
more  sensitive  (owint;  to  band¬ 
width  and  averavre  power  consider¬ 
ations)  than  radio  si>eeil-measuriinr 
lechni>pjes  defH-ndinfr  on  pulsed 
transmissions,  the  continuous-wave 
metlnsl  makes  jKtssible  study  of  the 
s|»ee<l  characteristics  of  swarms  of 
meteors  t<s>  small  to  re>rister  on  a 
photographic  plate. 

The  results  of  a  laryre-scale  in- 
vestijration  usinjr  this  methcsl.  now 
beintr  carried  out  by  the  .National 


Re.search  Council  in  Canaila.  should 
.settle  a  question  long  current  in 
astronomical  circles,  whether  cer¬ 
tain  of  the  meteors  originate  out¬ 
side  our  solar  system,  and  thus 
might  t>e  expe<-ted  to  provide  a  clue 
to  the  makeup  of  other  solar  sys¬ 
tems  Visual  observations  made  in 
the  past,  admittedly  less  accurate 
than  electronic  measurements, 
seemed  to  support  such  a  conclusion. 
The  radio  methisl  will  provide  the 
answer  for  meteors  down  to  the 
hlh  or  t»th  visual  magnituiles. 

i<IHl.ilN;RAIMIY 

la  A  Manning.  O  Vltiard,  Jr  and 

tion  of  MrttH^rU  Iti  tght.x  and  itu*.**. 

.hfurytal  VhuuM*.  t«  p  47j.  May 


.*s|ri|»  C.liarl  Kcronliiiff  willi  \ii  \iil«isi-airr 


liKll.KK  COI'NTFRS  are  usually  em¬ 
ployed  in  Combination  with  count¬ 
ing  circuits  which  register  either 
the  number  of  counts  accumulated 
in  a  given  time  or  the  time  re¬ 
quired  to  accumu'ate  a  piedeter- 
mined  Count,  or  with  rat<‘  meter  cir¬ 
cuits  which  present  the  integrated 
counting  rate  continuously  as  a 
meter  (b-tlection.  The  latter  mettuKt 
has  the  advantage  that  it  can  l>e 
used  with  sf  rip-i-hart  recording. 
Iti’peiiiling  on  the  counting  rate  and 
Its  rate  of  variation.  e\p«'rience  has 
-hown  that  it  is  ordinarily  prefer- 
alile  to  use  eitlu'r  one  or  the  other 
tv  pe  of  counting 

The  meihixl  of  count  interval  re¬ 
cording  descrilieil  here  Is  an  at¬ 
tempt  to  combine  the  desirable 
featuri's  of  both  ttie  direct  count¬ 
ing  methiMl  and  the  rate  meter  strip 
chart  tvis-  of  r«s-oriling  It  also 
provides  a  simple  mean-  of  olitain- 
ing  riviprm  al.  logarithmii',  or  other 
tompressed  scales  to  loVer  a  wide 
range  of  counting  rates 

I'lUlHf  /(Ifeei  >W  IH 

The  methoil  consists  of  control¬ 
ling  the  current  through  a  nvord 
ing  meter  tiy  means  of  a  -ynchro 
nous  nu'tor-driven  |>otentiometer 


My  .S.  \K  I.uiitman,  K  T  Hvkavi 
AM)  M.  Krihimas 

f  S  \ttttil  Rrnttin  h  / 

It  ifhtHijton  .  it  t 

The  running  time  of  the  motor  is 
controlled  by  a  .scaling  circuit 
arrangi'd  to  stop  automatically 
aft*'r  a  pn-determined  count.  The 
motor  begins  to  drive  the  jiotenti- 
ometer  at  the  ince|ition  of  counting 
and  runs  for  the  duration  of  the 
counting  int«-rval.  When  the  speci- 
tieil  count  is  reached,  the  potenti¬ 
ometer  is  restored  rapidly  to  its 
zero  position.  \  relay  then  restarts 
the  scaling  circuit  and  initiates  a 
new  counting  interval. 


riG.  1  At  top.  tho  rocordinq  mttor  moat 
ur»«  voltaqo.  and  tho  onvolopo  o<  th# 
•nd  potntt  vario*  invorsoly  at  tho  count 
inq  rato  motor  curoo  below.  Chart 
»pood  io  12  inchoo  por  hour 


If  the  recording  meter  measures 
the  voltage  output  of  the  potenti¬ 
ometer,  the  enveloiM*  of  the  end 
isiints  varies  inver.sely  as  the  count¬ 
ing  rate,  as  in  h'ig.  1.  .Mter- 
natively,  if  the  meter  is  inserted  in 
series  with  the  variable  resistor 
element  and  a  constant  source  of 
voltage,  the  envelope  of  the  end 
points  traced  will  vary  directly  with 
the  counting  rate.  Hither  a  linear 
or  a  compressed  dert*H-tion  versus 
time  is  obtained  by  selecting  a 
linear  potentiometer  or  one  with  a 
suitable  ta|ier,  such  as  a  logarithmic 
potentiometer. 

One  tyjie  of  cliK’k-driven  potenti¬ 
ometer  assembly  is  shown  in  the 
photograph  of  Fig.  2.  It  com|iri.ses 
a  synchronous  cliK'k  motor  with  a 
spiral  restoring  spring,  geared  to 
the  control  potentiometer.  .Also 
.'hown  in  the  photograph  is  a  snap- 
switch  mounted  directly  above 
the  gearing.  The  switch  is  nor¬ 
mally  oiH-ned,  but  is  closed  mo¬ 
mentarily  at  the  end  of  the  tly- 
back  periisi  by  means  of  a 
cam  attached  to  the  drive  shaft, 
thereby  restarting  the  .scaling 
circuit.  The  particular  unit  of 
Fig.  2  priMiuced  a  full  rotation  in 

(Continued  on  poqe  1S4) 
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REED-PRENTICE 


Control  Panel 


guarantee 


DEPENDABLE 

FLEXIBLE 

PROTEQION 


for  electrical 


circuits 


Control  Panel  for  Plastic  Injection  Molding  Machine 
Showing  Position  of  Circuit  Breakers 


M  DEPENDABLE — Because  Heinemann  Magnetic  Circuit  Breakers  act  on  the 
^  magnetic  principle — the  overload  itself  makes  a  magnetic  field  around  the 
trip  unit  which  INSTANTLY  opens  the  breaker.  NO  WAITING  for  thermal  units 
to  heat.  No  damage  can  be  done.  ‘ 

A  FLEXIBLE — Because  a  Time-Delay  Unit,  pre-calibrated  at  the  factory  to  meet 
^  YOUR  specifications,  prevents  the  breaker  from  tripping  on  minor  overload 
or  starting  surge.  These  circuit  breakers  are  available  with  any  one  of  three 
different  inverse  time  delays. 


Handle  is  ploinly  marked  in  "ON"  and"  OFF"  position. 
Breakers  are  listed  by  Underwriters  Laboratory 


Send  For  Bulletin  With  Complete  Description 
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NEW  PRODUCTS 

LDITED  by  WILLIAM  P  OBRIEN 


Emphasis  on  Controls  and  Meters  Points  Up  Ever-Expanding  Use 
oi  OectronicB  in  Industry  .  .  .  Trend  Is  Toward  Further  Minia- 
turlzatlcn  of  Tubes  and  Components  .  .  .  Six  Columns  oi  New 
Literature 


A«  i.lK  IKII  (  (IKP.  t'ulia.  N.  V.. 
Iia*  ili-M-liijH-il  thf  \'<iltr«il  fur  tfst- 
liip  fin  t  ru-al  ami  fln-fronu-  i-om- 
IMiiifiit-  amt  t'liii-ilinl  pi'iKiiii'ts  oti 
lanKf"  li*-l\Vfi-i>  aiiii  l.'io  viilt^H. 

rtif  unit  !•<  Iiii'iiallx  a  -iiiffiallv  nui- 
itruilfil  1 1  .in>l'iin»if  r  with  wimi- 
inpi  that  an-  imliMilualh  ta|>|>nl  at 
rai  h  I  ill  II  Kfi'ii  atioii  i-i  ai  i  iirati- 
til  ti  j  vnlt  ailui-itmfnt  atul  mitpiit 
\ii|tapf  i'  pi'ai'tii'alU  imli-|ifmlfnt 
Ilf  thf  liMil  Si/f  Ilf  thf  unit  ii 
lit  in  I’l  in  li,  m.  Wfiv'ht 

r.  It. 


/\ 


K\t  l■.lHIKl^  C.i.  |•lm•  liiiMik. 
\  .1  I'hf  Ki’talv/.iT  itii-a-uifN  a\- 

i-rapf  intatiiiiia'  ipffii  of  a  >haft 
ami  imlii-atf-i  \ai  iatii>n-  in  ']>f-il  \  ■< 
tinif  A  hiph-fri- pifii.  \  ina>rnftii- 

t;4 


iliHi-  ami  pukup  arc  fmplnyfd  nil 
thf  shaft  tn  \h‘  mfasurnl.  The 
fi(uipmfiit.  as  siipplifd,  im-liides  thf 
iifffssary  puku|i  dfvii-fs,  a  cahiiift 
niiitaininir  thf  flfctmiiii.-  amplitifr 
ami  atialyzfr  flfnifiits  and  an  o-*fiI- 
lnsfn|M‘,  Standard  spffd  ranjrf  of 
thf  Kotalyzff  is  ftnO  to  7.2tM)  rpni. 
An-iiraiy  of  it  I  ((fm-nl  i-  availaldf 
nvfi-  thf  spffd  ranvTf. 


Al-Ko\o\  (OKI*.,  Nfw  Hfdfnrd, 
aLn-.,  ha\i-  ilitrndiufd  t>pf  I’S.'i 
miiiiatiiif  pa|ifr  tuhular  i-apafitors. 
riif  [lapfr  sntinn  is  Af rnlfiif-ini- 
pifvnatfd  and  thf  capafitor  is 
-.falfd  with  Itiiranitf.  Thf  now 
units  i.iii  hf  u.--fd  at  212  F  without 
drips  li  fln  tric  sttfiiirth  is  niaiii- 
t.oiifd  at  flfvatfd  tfiiipfrat  irfi; 


l.alMtriilor;i  I’o^srr  Sii|i|il\ 

Ml  W  t  ITT  1’ \(  KARP  t'O.,  :v.*a  I’airf 
Mill  ltd..  I’aln  Alto.  Calif  Thf 


miNifl  712A  powfr  supply  provides 
variahlf  d-v  voltajffs  from  0  to  500 
volts  at  2o0  ma ;  with  0..5-pfrffnt 
rfiriilation.  It  also  makfs  availablf 
0  to  150  volts  for  bias  use,  plus  10 
amis-res  a-<-  at  *),3  volts.  Meters 
are  provided  to  monitor  voltajres 
and  currents.  The  unit  is  desiKned 
for  rtfxibility,  compactness  and 
portability. 


S«*lf-I!\»‘il«*«l  riiopiM-r 

.'sTKVKNs-Arnoi  p  Inc.,  22  Klkins 
St.,  South  Huston,  Mass.,  has  de¬ 
veloped  a  -iflf-excited  chopper  which 
will  ojieratf  from  d-c.  It  offers 
modulation  and  demodulation  in  the 
one  utiit.  Nominal  ratinirs  are  10 
volts,  (•.(Mil  ampere  d-c,  but  these 
may  be  exceeded,  on  an  intermit¬ 
tent  basis,  as  reipiired  in  servo¬ 
mechanism  applications.  The  chop¬ 
per  is  particularly  well  suited  for 
use  in  aircraft  where  there  is  a  d-c 
as  Well  as  an  a-c  power  source  to 
I'hoose  from. 


llio||.\  Prohc 

Ki  i.cTKosp  s  iNsTRi  Mi:\T  ( 'o  .  27(; 
Newport  St.,  Hrooklyn,  N.  Y.  .Model 
II\'I’-l  hiirh-voltay*e  probe  for  tele¬ 
vision  serviciiiK  measures  up  to  lOt.- 
iHio  volts.  It  use>  a  spivial  helical 
film,  steatite  nnl  tvpe.  removable 
m  iltiiilier  resistor.  The  probe 
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RAYTHEON 


nc  cmim  0iT  Aim  without 


Today,  nobody  would  dream  of  designing 
walkie  talkies  or  weather  balloon  equip¬ 
ment  or  hearing  aids  without  SUBMINIA¬ 
TURE  TUBES 


Stop  and  think!  Aren’t  the  qualities 
that  make  Subminiatures  invaluable  for 
these  exacting  jobs  exactly  what  the  doctor 
ordered  for  your  equipment? 

RAYTHEON  Flat  Press  Subminiatures 
are  the  exception  that  proves  the  rule. 
They’re  the  “small  boy’’  that  does  a  man’s 
work.  Rugged,  long  lasting,  more  depend¬ 
able  and  efficient  than  their  larger  tube 
counterparts,  they  increase  product  ac¬ 
ceptance.  They  fit  standard  sockets  or  can 
be  soldered  or  welded  into  the  circuit.  Over 
300  Raytheon  Distributors  stock  them  and 
are  conveniently  available  to  serve  you. 
Raytheon  Subminiatures  are  standard  the 
world  over  —  more  in  use  than  all  other 
makes  combined. 
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viilf  will  [inxliicf  nfif-irich 
nil  viTticiil  and  horizontal  axi-n.  rc- 
■•la'ctivi'l.v.  Th«-  in.-<triim*Tit's  tra.*- 
Iriix!*'  lini'ar  tim»--ha<«*  yi'iHTator 
lirovid*--*  rt'furrfiit  ."*w**cii  f nMjiion- 
lies  from  M  to  ips,  nyti- 

chroni/.tMl  with  fithi-r  th*-  \«-rtical 
am|ilili<T  or  some  «-xti*rnal  •iourrc. 


low  imi>**ilanc*-  at  hi)fh-frt*<iu(“ni-i*-!<. 
Overall  dimension.'^  includint; 
mountintr  fiait  are  U  in.  -  i  in. 


mail  h*'«  niojit  2o,0<Ki-t)hm-|>er-volt 
no-tf-r.t  a.i  well  a;«  noMt  vlvm’i*  now 
in  u.-ov 


SiMl'sos  Ki.ktric  Co  .  .Vioo  is  \V 
Kinzie  St.,  (  hiiatjo.  111.  .Mod.d  :’,o;t 
\ aeuiiin  tiihe  volt-ohmmeter  for  te  - 
••vision  'eiviiiinr  !•*  only  12t(  ciihii’ 
m<he<  in  sizi-.  Its  d-c  iiipiit  n-sist 
aiicf  i.H  10  megohms  f<ir  all  laiiyo-v 
I'hi-  unit  ha.s  fue  d  <  and  ti\e  a 
Millaite  ranires.  ti\e  ifsistanro 
laniies.  Ihri-i-  a-f  soltav'e  lan^'es, 
dei'llads  from  Ho  to  •  (id  111  live 
ranges,  a  zero  eeiitei  vialvaiiometer 
for  f  ill  disci  iminator  aliiriimeiit 
and  other  galvanometer  .i|i|iliia- 
tioiis,  and  an  r  f  voltay  raiiKe  with 
Ho  Volts  maximum  and  ll.it  fre- 
<|uency  nn-a.surements  hetweeii  Ho 

kc  anil  loo  me. 


>iiiall  \  oll-Oliiiiiii<-l«‘r 


I'lirlaltit*  ( K«-illos<’«»|>«' 

.Vl.l.l  N  H  I't  Mosr  l..\H0R.\T0Klt  s. 
Im’..  1(>oo  .Mam  .\ve  .  Clifton,  .N'.  .1. 
Tyia-  HOH  three-inch  c-r  oscilloscoiie 
weighs  oiilv  HI  im.ind'  Inimt  siv'- 
nali*  of  0  1  rms  volt  .md  o '>(>  nils 


Korlaii^iilar  I'ii'liiri*  I  iilir 

IlYTkON  KaIUO  &  I'.I,K(TK0M(  S 
( 'oRP..  Salem.  -Miiss.  'I'.v  |ie  KIKIM  i.s 
.1  direct-view  iill-yliis.s.  Iti-iii.  pic¬ 
ture  tiihe  with  a  recliiny'iiliir  .screen. 
It  lakes  approximately  the  .sjime 
ciihmet  space  iis  ii  round  IH-inch 
picture  tiilie.  The  picture,  with 
standard  d  hy  1  iispecl  ratio,  ha.s  a 
iisiihle  screen  ;ire;i  of  IdS  "  .si|  in. 
.\  neiitriil  y'r;i,v  face  incre;ises  the 
■  out  r;ist  rat  ill. 


.Ma^ll«■li«'  \ni|>liti(‘r 

Tran.><-Soni(’s,  Inc..  Hedford  .\ir- 
jMirt,  Hedford.  .Ma>s.  Type  (>d-l 
magnetic  iimplitier  i.s  intended  for 
use  in  measurements  and  control 
and.  when  used  with  thermiK'ouples 
or  strain  RaRe  pickups,  makes  pos¬ 
sible  the  recording'  of  temperature, 
pressure  and  accelerations  on  stand¬ 
ard  recording'  milliameters.  (lain 
is  constant  to  •  J  percent  with  a 
10-percent  change  in  line  voltaife, 
and  zero  drift  over  a  period  of  sev¬ 
eral  weeks  is  less  than  -  50  pv  re¬ 
ferred  to  the  input  terminal.s. 
Power  line  is  117  volts,  (>0  cycle.s. 
Maximum  output  current  is  dOO  ma. 


Mira  ('apai’ilors 

(  oKVM  l.-lO  Hit  IKK  Kl  U  TKO  I'oKl’., 
.'South  Plainlield.  N.  .1,  I’.v  i>e  7 IH 
scries  of  feedthroiijrh  mica  capac¬ 
itors  was  desi^'iit'd  for  use  in  ;iiito- 
r.iillo  receiver.-  for  radio  noise  li>- 
pass  Thev  are  also  useful  in  f-m 
and  tv  eipiipmeiit  In'cause  their 
teeilthrouph  construction  provides 


loiii/jilidii  <>a^«‘  (a»nlri»l 
<  an-iiil 

DiSTII.I.ATIOS  ProIU'CT.s  l.Mir.STRIK.s, 
liidjfc  Koad  West.  UiK'hester  d, 
N.  The  l>P.A-d8  ionization  y'aize 
control  circuit  was  desiyoied  for 
tnea.surinyr  the  hiy'hest  vacua  attain¬ 
able.  It  is  particularly  useful  in 
determiniii),'  the  dithcult  ranges  be¬ 
low  10  mm  lljr.  The  lowest  scal»> 
div isioii  represents  H  10  nim  Hv'. 
The  new  circuit  features  a  direct- 
readiny'  scale  where  the  negative 
exponent  of  the  number  of  niilli- 

(Continued  on  pogc  214) 
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•  ••for  mobile  communications 


rilKf  ^Kl  I'i  ()  unhi'alahlt-  N’HI'  power  lube  eombi- 
ndMon^  for  mobile  iransmiiier  designs  where  high 
etfuiem.\  and  extreme  eompaitness  are  paramount  re¬ 
quirements.  All  lour  ol  these  Rf.A  deseloped  lubes 
base  high  power  gain  and  mas  therelore  be  operated 
at  relaliselv  low  plate  soilage  to  proside  large  power 
output  with  small  sirising  power. 

I  he  R(  .A-^'6f  miniature  ispe  beam  power  lube  is 
sers  suitable  as  an  output  stage  ol  low  power  mobile 
iransmiiiers  and  as  a  doubler  or  iripler  in  higher- 
power  units.  It  can  be  operated  with  lull  input  up  to 
I'S  Ml  .  The  K<  .A-il  is  intended  primarils  lor  use 
in  the  driser  stages  or  the  output  stage  ol  emergency 
mobile  or  IM  transmitters  It  can  be  operated  with  lull 
input  up  to  12^  Me.  and  will  pros  ide  an  output  ol  about 
I  s  ss  alls  at  I  Ml. 

1  he  K(  .A-S61K  powir  peniiule  and  the  K(  .A-2F2  t 
beam  posser  tube  are  quiik-healing  Ispes  with  low  fila¬ 


ment  drain,  and  are  particularly  suitable  for  mobile  and 
emergency -communications  transmitters  w  here  the  «>p- 
eraling  power  supply  must  be  kept  small.  Hoih  tspes 
are  designed  for  inter milleni  operation.  The  R(.A-?6  I H 
is  superior  as  a  doubler  or  iripler;  the  R('A-2F2‘t,  as 
the  final  ampliher  in  low -power  FM  transmitters. 

Alreads  prosed  in  thousands  ol  installations,  these 
R(.A  lubes  can  be  depended  upon  lor  their  quality, 
ruggedness,  and  superior  performance. 

RCA  Application  Engineers  are  ready  to  work  with 
sou  in  applying  ans  of  these  or  other  R(‘A  tube  types 
to  sour  specific  designs.  For  further  mlormalion  write 
R(  A,  Commercial  Fngineeritig.  Seilion  I)  I2R,  Harri¬ 
son.  New  lersey. 


■  fA  lu||o«a*c<ei9«  J  ^  •  • 

JHf  fOiJN7A»NHfAO  Of  -'! 

MOO£PN  rUBi  OfVflOPMfNT  /S  BCA 


RADIO  CORPORATION  of  AMERICA 


ELECTRON  TUOE* 


NARRISON.  N.  J. 
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The  trainer  is  esentially  elec¬ 
tronic,  even  to  the  solution  of  aero¬ 
dynamic  ei|uations  upon  which  the 
tlitrht  is  t)as*‘d.  Twenty-four  com¬ 
puters  comprising  servo  systems 
and  amplifiers  present  to  the  pilot 
even  the  ilifTerent  feelinir  of  con- 
tro's  with  varyiriK  airspeed. 


Edited  by  WILUAM  P.  OBRIEN 


!NfH  Iruiiit'r 


IKK  4!oii\t‘nliiMi  I'A'tO 

( ■iO-;i>m''.r)  as  the  world’s  larirest  in¬ 
ternational  eniriniH'rinv  IhhI.v,  The 
Institute  of  Radio  F.ntrineers  held 
its  thirty-ninth  annual  conference 
in  New  York  at  the  Hotel  Commo¬ 
dore  and  (Irand  Central  Palace 
March  fi-'J.  I'doO. 

Durinir  the  four-day  enjfineerin^' 
convention  and  show,  18,100  mem¬ 
bers  and  jruests  atteniled  from  all 
parts  of  the  I'nited  States  and  some 
thirty  other  countries.  A  total  of 
IfiO  [lapers  was  presented  at  thirty- 
si.x  sjH'cial  technical  sessions  on 
topics  ran>rinif  from  theory  to  the 
finished  pnalucts  in  radio  broad- 
castinir,  television,  computinir  ma¬ 
chines,  sound  recording',  circuit 
theory;  uhf  transmitter  and  re¬ 
ceiver  desitfii  and  operation. 

The  accompanying  radio  show  in 
(irand  Central  Palace  consisted  of 
2').'?  separate  exhibits  on  three 
floors.  The  exhibits  included  com¬ 
plete  radio  and  television  statiims 
in  full  operation  from  ebvtronic 
pickup  to  monitoring'  studio  kine- 
.scoiH>  to  subminiature  components. 

The  convention  opened  March  t> 
in  the  Comm<*dore's  irrand  ballroom 
when  the  meeting'  was  addressed  by 
I>r.  Ralph  Hown  of  the  Bell  Te’e- 
phone  I,aboratories.  a  past-presi¬ 
dent  of  IRK. 

On  Tuesday,  Raymond  F.  (Juy. 
new  IRK  president,  was  the  vuest 
of  honor  at  a  luncheon.  The  roster 
of  speakers  included  Major-tlen. 
F  I..  Ankenbranilt,  director  of  com¬ 
munications,  Department  of  the  .Xir 
Force,  and  Sir  Robert  Watson-Watt 
of  Knydand,  the  new  IRK  vice-presi- 
ilent.  .'Stuart  Kaib'y,  the  outiroiny 
IRK  president,  was  toastmaster. 

The  annual  dinner  was  held  ;it 
the  hotel  on  Wednesday  with  11.  H. 
Riihmond.  ch.airman  of  the  board 
of  thi'  (ieneral  Radio  Co..  Cam- 
bridy'e,  .Mass.,  as  s|),.;iker,  and  D.  <1. 
Fink,  editor  of  Kl.K'TRoNirs.  a- 
toastmaster.  The  Institut<-'s  annual 
awards  for  merit  in  the  radio-elec- 


Th«  •l•ctronlc  )•!  trainer  comblDM  pilot  and  Instrudor  poeilloiu  la  on*  unit.  Record 
ol  the  pllol'e  around  track  la  drawn  on  aeronautical  chart 


A  JKT  pilot-trainer  recently  deliv- 
errsl  to  the  C.  S.  Air  Force  by  Link 
Aviation  Corp.  simulates  new  prob¬ 
lems  intriNluced  in  actual  tlijrht  by 
iii<reas(>d  aircraft  speeds  anil  im¬ 
proved  elis'troiiic  aids  to  air  navi¬ 
gation 

The  unit  coniliininir  tliirht.  enyitie 
atid  navigation  problems  i.s  self-con¬ 
tained  for  laith  pilot  and  instructor, 
but  can  be  separattal  into  four  sei‘- 
tioiis  for  transportation  or  move¬ 
ment  tliroiiyh  standard  d<M>rways. 

Resides  standard  communications 
and  navigation  simulators,  the  new 
trainer  includes  Ct’.X.  Il..'<.  omni- 
luiiKe,  offset  course  computer  and 
similar  facilities  just  coniinir  into 
Use  under  the  .XNDH  interim  pro¬ 
gram  I  see  Kl  Ki'TKnMrs,  p  lifi.  Feb 

I'.t.'iin. 

The  instructor  cheiks  every  as- 
p«st  of  tby'ht  from  engine  start iny 
to  landitiK',  with  a  system  of  colored 
liyhts  imlicatitiy'  the  siicce.ss  or 
failure  of  pilot  reaction  lie  cun  at 
anv  point  throw  in  proldems  such 
.IS  fuel-tank  puncture,  liy'htniny 
tia-hes  iwith  accompanv  illy'  stat,c'. 
inoi>«‘riitiv<‘  winy’  flaps  or  turbu¬ 
lence.  If  the  pilot  becomes  tisi  hope- 
li's.>l\  confuseil.  the  instructor  can 
press  the  'aiiyelic  switch"  idiot 
failure  overrule'  ami  thus  idear  the 
boaril  eiitirelv  4'f  .ill  troubles  which 
miy'ht  pos-iblv  an-i'  in  tliyht 


Vole*  commun  cation  and  navlqalional 
ar«  simulated  on  iho  control 
board  at  tho  Inttructor't  ri^hl.  fuot 
tank  coniroU  aro  obov* 


Tho  right  tido  ol  tho  pilot  •  cockpit  con 
taint  controlt  lor  vorlout  oUcrrical  lunc 
tiont  at  w*M  at  vhl  communicotion  and 
r.aviqat.on  oquipmcnt 


.F 


j 
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2.  It  holds  detail— amazingly. 

»*  |•’illn 

I'onihiiics  a  liii;li-i<intrast  |>hoto- 
•^lapliii'  ciiiiiKkim  aiul  lainoiis 
koilak  sal(‘t\  liliii  base.  It 
latilii’N  tiu'  hurst  liiir  Werps 
iliisr  lines  tmiii  "hlliim  in,” 
rhiiik  what  an  aul  this  nt  w  iii- 
triinrdi.ttr  inatrii.il  will  Im'  in 
pnnliK  iir^  print  in. ikiiin  ‘nias- 
tris"  Iroin  (lilfirnit  iiiii'in.ils  .  .  . 
how  It  (  .in  s.ixr  \iin  iiianx  thmi- 
s.iikIs  III  (liill.iis  in  rrdi.i  hull' 
rusts  wliilrassiirinrlin.il  |)rint.S 
(il  liii^lirst  (|n.dlt\  ! 


1.  It  gives  you  faster  print¬ 
ing  intermediates.  Now  von 

r.in  sjirrd  npipiantitx  print  pro- 
dnrtion  . . .  s.ivr  time  and  inonrx 
...with  new  Kod.ii^r.iph  \nto- 
positiM  I  'iliii'  W  h.it’s  inorr,  \  on. 
or  \onr  Iik.iI  hinrprintrr.  ran 
(‘\[)osr  this  ain.i/ini^  irprodnr- 
tion  in.itrii.il  in  hirh-intrnsitv 
hinrprint  or  dilrrt-piiHrss  in.i- 
(  hinrs  .  .  (II  in  .1  x.irnnni  Ir.iinr. 
d(  \rlop  it  in  st.ind.ird  photo- 
i;i.(phi(  solutions,  ^on  ^rt  |>osi- 
tl\r  intri  inrdl.itrs  dliritK  .  .. 
.Old  the  |oh  (  .III  hr  done  i|nii.k!\  , 
r(onoini(.ill\  .  .  .  nndi  r  ladin.iiv 
h-4ht. 


Kodagraph  Autopositive  Him 


. .  •  and  4  new  advantages 
in  print  production  for  you 


3.  It  simplifies  revision,  reference,  hoth  sides  of 
Kod.niiaph  Vntopositiv (  I'llni  .nr  iii.ittr  sni la( rd  .  .  . 
( .III  hr  w  1  ittrii  on  w  ilh  pi  IK  il  01  |>rn.  \ndsiiKrthi  h.isr 
IS  hiiiliK  ti.O'sliK  rut.  (li't.iiis  (  .11  hr  I'  ad  tioin  either 
sidi  without  Use  ol  .01  il.ninin.ilor. 


4.  It  even  reproduces  illustrotions  and  text  on 
opaque  stock  —  nix  inn  x  on  sli.iip.  hist -pi  intinn  “in.istrrs” 
xxliiih  x.ill  piodiKc  sp.iikhnn  di’n  tpioi  rss  prints.  .\n 
ri  ononii.'.d  short  1  nt  x on  I!  appiri  latr  in  prrp.iliir.'  d.ita 
sheets  II  tiiidion  ni.inn.ds.  .ind  p.iit.s  lists. 


EASTMAN  KODAK  COMPANY 
INDUSTRIAL  PHOTOGRAPHIC  DIVISION 
ROCHESTER  4,  N.  Y. 


Mail  coupon  today 

lor  this  tree  illnsti .itrd 
Iiooklrt  ni' in>4  all  th-  ' 
l.u  ts  on  hod.iijr.iph 
\nti 'positix (•  I  ilni  — 
ill:  lull  \l  hiliUtU  II  >11 
till’  finiiiiii\ 
hill'  of  II  itriuliii  liiiii 
iiiiili'iials. 


MEETINGS 


Apkii.  5  7:  Twelfth  Annual 
Miilwent  I’fiwiT  Conference, 
Sherman  Hotel,  Chicago,  III. 

Ai’RII.  12-15;  Fourth  .Annual 
N.AB  Knirineering  Confer¬ 
ence,  Stevena  Hotel,  Chicago, 
III. 

.AlKlt,  lit  22;  Annual  Meeting  of 
the  Klectrochemical  Society, 
Hotel  .Statler,  Cleveland, 
Ohio. 

May  3  .5:  ltt,50  Dayton  IKK 
Technical  Conference.  D^ton 
Biltmore  Hotel,  Dayton,  Ohio. 

May  9-11:  Conference  on  Im¬ 
proved  Quality  Klectronic 
Componenta,  l.'llT  K  Street 
N  W,  Washington,  D.  C. 

May  12  13;  Fourth  annual  meet¬ 
ing  of  the  .ArnuHl  Forces 
(ommunicationa  .Aaaociation, 
Hotel  Commixlore,  N.  Y.,  and 
Fort  Monmouth,  N.  J. 

May  22-25;  Parts  Distributors 
Show,  llotel  Stevens,  Chicago. 

.Il'NF.  12  Itl;  .AIF.K  .Summer 
and  Pacilic  (ieneral  Meeting, 


Huntington  Hotel,  Pasadena, 
Calif. 

Jl.NE  26-30;  .Annual  Meeting 
and  9th  Kxhihit  of  Testing 
.Apparatus  and  Related  Kquip- 
ment.  Hotel  Chalfonte-Had- 
don  Hall,  .Atlantic  t'ity,  N.  J, 

Affi.  23-26;  AIF.K  Pacific  Gen¬ 
eral  Meeting,  P’airmont  Hotel, 
San  Francisco,  Calif. 

AiG.  2S-31;  APCO  National 
Conference,  Hotel  Hollenden, 
Cleveland,  Ohio. 

Sept.  13-1.5;  Sixth  Annual 
Pacific  Klectronic  Kxhihit. 
Municipal  .Auditorium  l.s)ng 
Beach,  Calif. 

Sept,  is- 22;  P'ifth  National  In¬ 
strument  Conference  and  Kx- 
hihit.  Memorial  .Auditorium, 
Buffalo,  N.  Y. 

.Skit.  2.5-27 ;  National  Klec- 
tronics  Conference,  Kdgewa- 
ter  Beach  Hotel,  Chicago,  III. 

(XT.  17-21;  AIF.K  Midwest 
Ceneral  Meeting,  Netherland 
Plaza  Hotel.  Cincinnati,  Ohio. 


troriic  field  were  presented  at  the 
dinner.  The  awards  include  the  1950 
.Medal  of  Honor  to  Prof.  F".  K.  Ter- 
man,  dean  of  the  s<‘ho<j|  of  engineer¬ 
ing  of  Stanford  I'niveraity;  the 
Browder  J.  Thompson  .Memorial 
I'rize  to  J.  y.  Hull  and  A.  W.  Ran¬ 
dall.*  of  the  U.  .S.  Army  .Signal  Corps 
civilian  staff,  the  KditorV  .Award 
to  K  J.  Harlow,  of  the  Sia-rry  Cyro- 
w-oja-  (%i.  research  lalxiratories ;  the 
Morris  l.ielimann  Memorial  I’rize 
to  t).  H.  .Schade.  re.seiirch  engineer 
of  the  R(  A  Victor  Division,  and  the 
Marry  Diamond  .Memorial  Award  to 
A  V.  Maeff,  consultant  with  the  Na¬ 
val  Research  luilHirntory,  Washing¬ 
ton,  D  C. 

Thirty  fellowship  awards  of  the 
IRK  were  presented  at  the  unniial 
dinner.  Simon  Ramo  responded  for 
the  group. 

\«‘w  ItiHliti  l*rii|>uf{alioii 

lailMiriilorv 

Appriiy  \i.  has  la-en  given  for  the 
development  of  a  ni-w  219-acre  site 
at  Boulder,  Colorado,  for  a  Nation.al 
Bureau  of  Standards  radio  projia- 
gation  lalMiratory.  .Actual  con¬ 
struction  work  on  the  J  1.500,000 
project  will  begin  during  the  sun;- 
nier  of  1951.  When  the  l.Hl-.ora’ory 
is  completed  it  will  employ  a  re¬ 
search  staff  of  alaiu*  3o0  |»*ople. 
most  of  whom  will  Im>  transferred 
from  the  prese;ii  staff  in  Washirg- 
ton. 

The  radio  di\ision  of  the  Bui  can 
is  the  central  F  •  tcial  group  for  thi- 
ciNirdiiiation  of  research  on  the 
propagation  of  radio  waves.  It  is 
also  ncsponsible  for  ilevelopment 
and  maintenance  of  the  national 
primary  standards  of  electric  <iuan- 
tities  at  freiiuencies  alsive  19  kc. 
Comprehensive  basic  .ind  ipplied 
reseai'i  h  programs  are  adminis¬ 
tered  by  the  radio  division  in  radio 
physics  and  the  assis’iated  geophys¬ 
ical  phenomena  of  the  atmosphere. 
Kxtensive  laboratory  investigations 
are  being  conducted  on  the  projuT- 
ties  of  matter  at  radio  and  micro- 
wa\e  frequencies,  as  well  as  on 
WH\.s  of  making  more  pnvise  meas¬ 
urements  in  the  r-f  region.  In  aildi- 
tion  to  Its  research  funcMon,  the 
l.«borator\  renders  mao-,  advisorv 
anil  consulting  s,.r\.ces  to  oti  er 
agencies  of  the  governn  ent 

Sebvtion  of  Boulder.  Fo’orado,  as 


the  site  for  the  new  laboratory  was 
based  on  the  follow  ing  reasons:  (1  t 
It  is  iincongested  by  electrical  and 
radio  facilities.  (2)  it  is  near 
enough  to  a  large  city  for  equip¬ 
ment  and  .service  needs;  (3)  tech¬ 
nical  factor.*  call  for  mixlerate 
(limate  and  diversity  of  terrain; 
I  I)  it  is  near  a  major  university 
and  also  clo.se  to  a  major  center  of 
air  and  rail  traffic. 


roiiiiiiilliT  KoriiiPtI 

To  ATTMN  industry-wide  agree¬ 
ment  oti  teihnical  developments 
needed  fi>r  the  expansion  of  tele¬ 
vision  to  all  sections  of  the  country 
and  to  establish  basic  standards 
which  will  bring  color  television  to 
reality,  the  K.M.A  has  created  the 
National  Te'eyision  System  (’om- 
mittee.  Plans  for  formation  of  the 
unit  were  announced  in  Ki.KcTRon- 
K'.s.  February  1959,  p  139). 

I'hairman  of  the  group  is  W.R  (1. 
Baker,  vice-president  of  (IK  and  di¬ 
ns  tor  of  the  KM. A  engineering  de¬ 
partment.  A’ice-chairmen  are  Don¬ 
ald  t;  Fink,  editor  of  F.I.KiTRDNU  .s. 
and  David  B  .'smith,  vice-president 


of  Philco  Forp.  la-ading  author¬ 
ities  from  qualified  technical  six-i- 
eties,  from  broadcasting  companies, 
and  from  member  and  non-member 
firms  in  the  manufacturing  indus¬ 
try  are  invited  to  participate. 


< '.oniiiiiiiiiealioiis 
ItoanI 

pRt25ll>ENT  TRI  M  VN  recently  named 
a  temporary  (,'ommunications  Policy 
Board,  consisting  of  five  members, 
to  study  and  to  make  recommenda¬ 
tions  to  him  on  the  policies  and 
practices  which  should  be  followed 
by  the  government  in  this  field  in 
order  best  to  meet  the  broad  re¬ 
quirements  of  the  public  interest. 
Chairman  of  the  Board  is  Irvin  I.. 
Stewart  of  the  I’,  of  West  Virginia. 
Other  members  are  Lee  A.  Dii- 
Bridge  of  California  Institute  of 
TvHhnology,  David  H.  O’Brien  of 
llackettstovvn.  N.  ,1..  William  L. 
F.veritt  of  the  U.  of  Illinois,  and 
.lames  R.  Killian  of  MIT. 

The  Board’s  function  is  to  study 
the  pre.sent  and  potential  use  of 
radio  and  wire  communications 

(CostmiMd  on  pogc  2Stl 
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INTERCAR 

SOUND 


OYNAMtC 

UMim 


RATIO 

DETKTOR 


MIXER 


AUDIO  AMP 


DC  COUPIEO 
VIDEO  AMP 
I  STAGE 


i»NC 


PiCTUtt 
.  TX>»I 


INVERTER 


SYNC  AMP 


HORIZ  AFC 
CONTROL 


H  V  PUISE 


HORIZ 


HORIZ 


limiter 


4iitirru 


Here  are  5  television  receiver  applications  especially  suited  to  utilize 
to  the  full  the  inherent  advantoges  of  these  unique  circuit  components 
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IVsipnprn  of  television  receivers  can  sul»- 
stantially  improve  set  |»erforinance  through 
the  use  of  Sylvania  (iernianiuin  l)io<les.  Out¬ 
standing  features  of  these  elements  in  TV  set 
<lesign  are  freed«)m  from  hun>,  high  efTieieney, 


low  rapacity,  no  rontaet  |>otential  and  excep¬ 
tional  linearity.  Of  course,  in  TV'  reeeiver»  as 
in  all  other  applications,  Sylvania's  (^rma- 
niiim  l)io<les  offer  the  advantages  of  small 
si/e  and  ease  of  mounting. 


KintI  mil  ju*i  hou  on<l  hAv  SyUonio  Orma- 
mum  hiode*  mak^  receiver*  hel¬ 

ler  Mail  coupon  for  Klertronir  Knaineerinn 
Nftak  t  eller  ^8,  wtiirh  aivet  tlelailoH  rir* 
riMl  informaiion  on  the  %  appliration*  «ho«»n 
in  ihe  hin*  k  diatram  almve. 


SVIAlWIAl 

EltctronKT  Divnion,  SOO  Fifth  Av«nu«,  New  York  18,  N.  Y 

electromc  dcvku  raow  tuws.  utnom  ray  tums 
PHOTouMPS  nuoRCsenn  umps.  nxiutts. 
wtrms  mvkes.  SICM  TURMC  LWMT  MltS 


S>l%ania  l-leririe  PriMlurta  Ine. 

Adveriiains  l>e|»C.,  Ko«>tn 
Kmp<»rium,  Pa. 
r.rnc/emen 

P/ea*e  tend  me  vour  Ungtm^erinf  %ei*a  I.Hter  ttB, 
**  4pphrmtio$f  o/  Syhnntm  fpermamum  f>iodes  in  Tele- 
iiaiua  Keren  era.** 


PUT  BETTER  PICTURES  ON  YOUR  TV  SCREENS... 
BY  PUTTING  njfttn 


IN  YOUR  SETSl 


I  INM  W 


PICTURE  I  f  AMP 


t-INOOH 


VHTt.PUlSf 

SEPARATOR 


l  -INSA 


NEW  BOOKS 

Practical  Sp*ctromcopy . 

Elactronlc  Tim*  M*a8ur«ine:.ts 
Saturating  Cor*  D*vic*s 
Books  R*c*iv*d  lor  Review 

I'rarlit-ul 

lit  <:  K  HaKKIMON,  K  I.OKIi,  ANI> 

J  l{  1  ^><)nm<>rkii\A ,  «// «/  thf  .S'/xrfro- 
iMhitriitiiry,  MIT  Tifntirr- 
Hiill.  Inr.,  \ru'  Yiirk,  I'.MA,  fiO.'  /xii/i*. 

$*;  «r. 

Wllll.t.  the  rutlDi  ha* 

puAhiiiK  hi.A  technHjue.H  In  .thorfer 
wMVrlfiiKlhs.  th«‘  (tj»M'tr<>!»i'<i|iist  has 
IsH-ti  pushitiK  his  m*-th<Kls  to  loniror 
i>tn‘s  Thfso  two  technolotries  itro 
mootiiiif  ill  the  service  of  science 
in  the  fur  infrared  retrion  where 
Wavelengths  are  in  th<‘  order  of  a 
nullimeter. 

This  coniprehensive  volume,  writ- 


.  132 

.  132 

. 257 

.  ..257 

ten  hy  a  physici.st,  a  chemist  and  a 
hiophysici.st.  pre.sents  the  wide 
variety  of  techniques  used  by  sih-c- 
troscopists  for  both  scientific  an<l 
industrial  work.  The  twenty  chap¬ 
ters  into  which  the  bcsik  is  divided 
provide  readers  with  an  introduc¬ 
tion  to  the  general  t<*chniques  of  the 
subject,  a  review  of  instruments, 
their  adjustment  and  care,  liirhl 
sources,  photoirraphic  techniques, 
the  atomic  and  molecular  oritfins  of 
spectra,  (pialitutive  and  (juantitative 
siM‘ctrojrraphic  analysis,  and  the 
special  methods  necessary  for  the 
infrared  and  ultraviolet  reirions. 


The  Issik  should  l>e  interestinjr  to 
readers  of  Kl.WTROSirs  liecause  it 
deals  both  with  methods  that  they 
may  wish  to  emjiloy  in  the  micro- 
wave  rejrion  and  with  ecpiipment 
for  which  they  can  provide  sia-cial 
features  and  automatic  instrumen¬ 
tation.  F.  H.  RtK  Kt-'TT,  .Ir.,  Air- 
hortie  Inftrunii  nln  I.ah  irnt  irif,  liir., 
Mnicola,  1'. 

KltM-lronir  liiiH* 
.Measiirt'iiW'iils 

To/iiimc  20  III  thr  MIT  Radutt mn  l,iih- 
nratory  Sfrti-8.  Kl>m:n  B  •  Hanck, 
K.  I.  Hlt.hks,  K.  F  Mac.Nh  iioi..  am> 
F.  C.  \VlI.I.IAMS.  Mrf.rao.Uill  lt,»,k 
Co.,  .Wm'  York,  T.I40,  Ti.'SH  /lui/es,  $7. (Ml. 

This  voi.Iime,  as  in  all  of  the  Radi¬ 
ation  laboratory  Senes,  shows  the 
results  of  the  y^reat  effort  put  forth 
by  a  yrroiip  of  extremely  compe¬ 
tent  men.  In  combination  with  ^'ol- 
ume  I'.t.  "Waveforms,”  it  will  be  an 
invaluab'e  fool  in  the  hands  of  the 
circuit  desiytn  eny'ineer.  .\s  its  name 

(Continued  on  p  2S6) 


BACKTALK 

This  Department  is  Operated  as  an  Open  Forum  Where  Readers 
may  Discuss  Problems  of  the  Electronics  Industry  or  Comment 
Upon  Articles  which  ELECTRONICS  has  published 


ririiM*  llir  Siilarv 

1  >1  \K 

111!.  ITIM  nil  sal.iiie-  in  .laii.iary 
('rosit.ilk  miitained  interesiinn  and 
\er>  likely  I  .ici  urate  information 
with  re'peit  to  the  eatniliy’s  of  \ar- 
lo,|.i  t\pes  of  eiiKItieers.  but  it  Coll- 
laitied  aNo  an  impluation  of  the 
t>pe  th.it  w.is  lolly'  ay'o  responsilile 
for  two  old  ■>aws.  "Fiy'ures  don’t 
lie.  b'.it  li.trs  tiy'iire”  and  "There 
are  three  decrees  of  prevai'ii  ators ; 
liats.  damn  li.iis,  and  statisticians.” 
I  I'ardoii  the  l.tny'iiace;  anil  idease 
do  not  infer  that  the  editorial 
writer  IS  aptlx  encomiiassed  b> 
i-ither  of  the  quotations  \ 

rile  pa.S'..iy'e  at  the  end  of  the 
second  paragraph  of  the  article  al¬ 
most  conies  riy'hl  out  and  saxs  that 


electrical  engineers  can  expeit, 
after  thirty-seven  years,  to  experi- 
enc»‘  declininy'  earniny's,  else  xxhy 
the  remark  that  they  "are  due  for  a 
rude  shiK-k"?  If  should  be  [lointed 
out  that  jierhaps  the  men  xvho  had 
enjoyed  alMxve-ax  x’ray'c  earninjfi* 
xvould  have  retired  liy  the  time  they 
xvorked  thirty-seven  years,  leaviny' 
the  lieM  to  thivse  xx  hose  earniny's 
had  be«‘n  below  averay'e.  It  miy'ht 
even  be  found  that  the  "per-indi- 
vidiial"  earnincs  in  all  brackets  in¬ 
creased  indidinitely  up  to  the  jxoint 
at  xxhich  each  individual  b'ft  his 
professional  duties  by  retiring  or 
otherwise.  This  xvould  be  in  no 
xxax  inconsistent  xvifh  the  statistics 
quoted  in  your  article,  and  1  for 
one  hop«‘  that  this  is  the  actual 
situation. 


The  article,  in  any  exent,  xvas  in¬ 
terest  iny'  and  thouy'ht-provokiny'. 

W  ll.l  lAVt  ('.  S(  MlMAClllK 

1 1  .N.  /  r...  I. 

NIIK  from  Ineamlr-et'iil 
l,amp« 

1»KAK  Sirs; 

l.N  YOl  K  Dei  ember  !'.•  1'.'  "Tubes  at 
Work”  I  was  interested  to  see  an 
article  called  "T\’  Interference 
from  Incandescent  Lamps.” 

•My  earliest  encounter  with  vhf 
radiation  of  this  type  tiMik  place 
about  twenty  years  ay'o  xx  hen  1  was 
amateur  ItHHH  operating  a  mobile 
•"»  meter  station  around  the  sfreef.s 
of  Cedar  Rapids,  Iowa.  It  was 
noticed  one  day  that  a  hich-pitched 
tone  xvas  received  at  a  certain 
street  intx'rsection.  Thi»  tone  came 
in  on  the  siiperreyrenerative  receiver 
only  iK'casionally  and  xvas  finally- 
traced  to  the  operation  of  .streid 
cars.  Finally  it  was  determined 
that  a  trolley-o|H-rafed  liy'ht  .sijrnal 
I  used  to  indicate  to  another  street 
car  several  blinks  away  that  the 
bliH-k  was  iK’cupied '  was  the  cause. 
Closi-r  examination  showed  that  the 

iContinurd  on  p  2SI) 
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SANGAMO’S  NEW  MOLDED  PAPER  TUBULAR  CAN 
HELP  SOLVE  YOUR  PRODUCTION  LINE  PROBLEMS! 


The  SiinK^irno  U<'<lMkin  hnn  th«'  ‘‘How"  it  ti<k<v  to  ti«*  into  priMluction  linc«.  The  Htroni;. 

tou^h  pIhsIic  (-aiiinK  xtamiM  routth  hamllinK  and  the  eH|M><'iiilly  <iesi);ne<i,  flexible  leadH 

are  trouhlefna*  .  .  .  they  reaiat  hreakatte  and  they  ean’t  |>ull  out.  It  u"  u.s«‘<l  extensively 

l>y  television  manufaetiirers  laa'ause  it  i;iv«>H  de|M‘ndahle  limn 

li/e  o|M'ration  at  85“  ('.  The  thernio-si'ttinu  plastie  cam*  ts 

inoldei]  under  low  preHsure  assurinit  elements  undaniaKisl  in 

r.ihrication.  lonicer  life,  Kreater  de|M-ndahility,  and  the  alweiuv 

A  trial  of  thi-ae  /a-t/er  nioldisi  tuhiilars  will  eonvinee  you.  Si-e 
vour  .IoIiImt,  or  write  for  CataloK  No  84K).  which  Kives  full  in- 
lormation  on  the  Keilskin  anil  the  rest  of  the  SanKanio  TrilM-. 


WATER  TEST 

for  furpots^t  any  i 
ttting  ip<>cificahon 
quiremePt. 


HEAT  TEST 


(■ceMent  operotior 
wndpr  high  tempera 
tur«  condit»on». 


lortg  lifo  wndor 

mo$t  iev*r«  oporating 
conditioAt.  k 


l«odt  reitit  brooking 
Of  pvMing  oof.  Tokot 
rovgh  handling. 


SANGAMO  ELECTRIC  COMPANY 


TUBfS  AT  WORK 

(COMtlMlMd  frOMt  p  ni) 


This  colorful  chart  (or 
ring-binder  size  tabulation) 
available  on  request.  Write 
Department  16. 


_ I 


of  a  frattional-horseiwwer  electric 
motor. 

Becaii.-ie  of  !«pace  limitations,  an 
ordinary  jrenerator-tyfx*  tachom¬ 
eter  could  not  l)e  u.sed.  The  neces¬ 
sity  of  knowinir  the  anirular  veloc¬ 
ity  of  this  varyinK  motor  at  any 
instant  made  it  inconvenient  to  use 
a  revolution  counter.  The  addi¬ 
tional  criterion  of  physically  small, 
l((w-friction  contacts  on  the  motor 
shaft  had  to  be  considered  also.  The 
problem  was  that  of  devisinjr  an 
accurate  tachometer  which  could  be 
operated  by  small  electrical  con¬ 
tacts  on  the  motor  shaft  and  at  the 
.same  time  present  a  nejfli^ible  load 
to  the  motor.  Klectrical  means  had 
to  be  employed  l)ecau.se  the  motor  in 
(juestion  was  located  inside  a  hijrh- 
pressure  steel  bomb. 

The  solution  was  found  in  a 
.square- wave  ffenerator-frequency 
meter  circuit.  The  essential  com¬ 
ponent.*.  of  the  instrument  are 
shown  .schematically  in  Fiy'.  1.  A 
d-c  current  is  chopped  into  square 
waves  by  means  of  the  rotor  .4 
which  is  mounted  on  the  motor 
shaft  a!i(l  which  contains  a  noncon¬ 
ductor  h'  acting  as  a  current  inter¬ 
rupter.  This  .square  wave  is  then 
fed  to  capacitor  H  which  becomes 
charjfed.  Iiurinvr  the  perioil  when 
the  current  is  interrupted,  the  ca¬ 
pacitor  discharires  throujrh  resist¬ 
ance  (’  and  causes  ammeter  1)  to 
indicate  a  current  tlow.  The  rela¬ 
tion  of  the  majrnitude  tif  the  cur¬ 
rent  indicated  by  the  meter  to  the 
rate  of  interruption  of  the  current 
in  resistance  (’  is  a  function  of  the 
cajiacitance  and  the  potential  ap¬ 
plied  to  resistance 

Several  changes  were  necessary 
in  this  simple  circuit  in  order  that 
reproducible  and  consistent  results 


AMERICAN  PHENOLIC  CORPORATION 

18  3  0  SO  54TM  avENUF  •  CHICAGO  50.  ILLINOIS 
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nstrQment 


ahead  of  demand 
for  smaller,  lighter, 
more  accurate  instrumentation  units 


ARMA  03  SYNCHROS 


Here  are  the  new  Synchro  Units  Arma 


manufactures  specifically 


to  meet  the  demand  for  compact 


servo-mechanisms  in  modern  instrumentation, 


They  are  designated  as  Arma's  03  Group 


and  require  24  volt  400  cycle  excitation 


TYPICAL  SPECIFICATIONS 


03G400 


The  units  of  this  group  differ 
little  except  in  electrical  char¬ 
acteristics.  They  look  alike  and 
are  of  the  same  physical  di- 
mensians. 


030G40C 


0XT4O0 


03(;G400 


030DG400 


OXCTtOn  {  7t70W  I  400 


SYNCHRO  CATALOG  JUST  PRINTED 
GIVES  COMPLETE  DETAILS-ASK  FOR  A  COPY 


ARMA  CORPORATION 
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AMERICAN  ELEGRICAL 
HEATER  COMPANY 

DHROIT  2,  MICH.,  U.  S.  A. 


ELECTRIC  SOLDERING 
IRONS 

are  sturdily  built  for  the 
hard  usage  of  industrial 
i  service.  Have  plug 
R  type  tips  and  are  con- 
^  structed  on  the  unit 
system  with  each 
vital  part,  such  as 
heating  element, 
easily  removable 
and  replace- 
able.  In  S 
sizes,  from  50 
watts  to  550 


TEMPERATURE 

REGULATING 

STAND 


Thit  U  O  »h#rmo- 
ilaticolly  con. 
trolled  devico  for  ^ 

th«  regulation  of  V 

the  temperature  ^ 

of  on  electric  soldering 
iron.  When  placed  on 
and  connected  to  thii 
stand,  iron  may  be  main* 
tained  at  working  tem¬ 
perature  or  through  od- 
justment  on  bottom  of 
stond  at  low  or  worm 
temperotures. 


(ORMi^ 

msikes  a  ^ 
grade 

that  **Makes 
The  Grade* 


CAN  DO  IT  BETTER  WITH  foRMlo?  || 


Ntw  gloss-silicon  grooes 


of  lommoted  plastic  offer  the 
moaimum  of  heat  .  ore-  and 
ocid  resistoAce  plus  tow  di¬ 
electric  losses  in  power  and 
rod'O  frequences.  These  and 
other  formica  grades  — in 
sheet,  tube,  rod  and  speool 


Kenvo 


KENYON 


TRANSFORMER  CO..  Inc. 

MO  MUT  snni .  )«w  tom  so,  n.  t. 
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To  TV  manufacturers! 


Here’s  Another  Milestone 

in  RECTIFIER  PROGRESS 


by  Federal 


Who  Pioneered  the 
Selenium  Rectifier 
for  TV  Design 


FEDERAL  ;4«uuxuttC€a 


Typo  1013 
For  lorgo  toblo  models 
ond  smoll  consoles 


250  MA.* 


Typo  1010 

For  smoll  table  modole 


its  ''Blocks  of  Power". . .  Three  New  Selenium  Rectifiers  in  Ratings  to  Cover  the 
Full  Range  of  TV  Power  Requirements  with  these  New  Features  — 


^  ALL  ALUMINUM 

■  Eg  Plates,  washers,  mountinfi  studs -all  aluminum! 

Same  coefficient  of  expansion  under  all  operating 
conditions, 

^  SIMPLIFIED  MOUNTING 

No  need  to  stock  a  variety  of  mounting  hardware. 
Single-end  stud  with  simple  nut  and  washer  per¬ 
mits  mounting  anywhere  in  any  position. 


RUGGED  CONSTRUCTION 

Improved  mechanical  design,  using  a  one-pieM 
mounting  stud,  provides  a  sturdy  mechanical  as¬ 
sembly  that  will  withstand  stress  and  shock. 

COOLER  OPERATION 

Resulting  from  impros-ed  design  and  production 
techniques  -  and  even  greater  quality  control  of 
materials. 


Federal  opened  the  way  to  smaller,  lighter  weight  TV  receivers.  Now  Federal  goes  further 
. . .  provides  stilt  further  weight  saving  for  receivers  of  all  sizes . . .  meets  all  major  TV  power 
requirements  . . .  with  new  stacks  to  operate  with  the  higher  rated  capacitors  used  in  latest 

I  TV  design.  Write  today  for  full  information.  Address  Dept.  F-713.  •  R.tmp  thown  >r.  lypicu 

I I  America’s  Oldest  and  Largest  Manufacturer  of  Selenium  Rectifiers 

jl  Federal  Telephone  and  Radio  Corporation 


flNIU  rUICNMtmiUTtM  tIM 
IITMCS  Hi  •  tort 

I  f  4  f  I  awM  ••0*  (aMwcR  aad 
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SELENIUM  ond  INTElIN  DIVISION.  100  King»land  Rood.  CliftoA.  N«w  jar^y 

in  Conodo  FodoPol  Eloctrtc  MoMwfoctwfinp  Comycifiy.  ltd  ,  Mofitrool,  P  Q. 
faport  OfWtfbofors.  iMtriivttonol  St««»dord  lk«<tric  Corp  .47  Efood  S*..N  Y 
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WORLD'S  SMALLEST 
TELEPHONE  RELAY 


permits  more  design  freedom  in  your  producti 


Actual  Size 

1  X  i"  .«  X 


O  New  Potter  &  Brumfield  MT  (Miniature  Telephone)  hermeti¬ 
cally  sealed  assembly  savet  more  than  of  chatsii  mounting 
space.  Available  with  windings  from  a  fraction  of  an  ohm  to 
22fOOO  ohms  for  operation  up  to  230  volts,  AC  or  DC. 

Note  features  of  the  exclusive  new  P  &  B  development 
listed  on  this  page.  Write  for  fv/f  informahon  on  your  partkvJor 
r>eedt/  Progressive  P  &  B  engineering  service  is  available  to 
solve  every  relay  problem.  New  catalog  free  on  request. 


Dimensions  of  the  Open  reloy 

ore  only  wide  by 

tong  1  H*  high  .  .  .  with  1 

sprifigs  in  dual  .  ,  .  Mini-  ^9 

mum  operating  power  .050 

watts  per  pole,  permitting  sensi-  > 

tivity  of  t/5  Ma.  in  o  single 

pole  relay  with  22,000  ohm  winding.  Moiimum  coil  power  4  watts  for 
the  unerKlosed  unit.  . .  .  Mounting  of  the  open  reloy  is  by  4  holes  in  end 
of  frame  on  H*  centers  tapped  3/46  or  4/40  Hf  speciWed.  .  .  .  Dual 
stack  with  contacts  of  ony  orrangement  up  to  16  springs  18  per  stockl 
with  a  limit  of  six  movoble  poles.  .  .  .  Contorts  .094*  spherical  No.  16 
gouge,  Code  3  pure  poltodium  welded  to  nickel-silver  springs  ond 
rated  at  2  amps,  or  on  special  applications  higher  contact  ratings  and 
lower  contact  resistorKe  may  be  provided  with  silver  rivet  contacts  on 
phosphor  bronze  springs.  Tin  dipped  solder  terminals.  .  .  .  Stock  insula¬ 
tion,  lominoted  paper-base  phenolic  or  molded  class  G2  melamme  per 
JAN-P-14  as  specihed.  Anti-fungus  treatment  of  msulotion  ond  coil 
when  ordered.  .  .  .  Core  and  frame  of  high  .permeability  steel,  ground 
to  micrometer  dimensions  ofter  ossembly  to  insure  maximum  per¬ 
formance.  .  .  .  Open  relay  coils  thoroughly  boked  and  varnish  impreg¬ 
nated  ogoimt  moisture  ond  mechanicol  domoge  HermeticoHy  sealed 
relay  coils  protectively  coated  with  cellulose  acetate  unless  otherwise 


Potter  &  Brumheld  **M**  type  /ylk 

enclosure  (illustrated)  wos 
especiolly  developed  for  the 
MT  relay  .  .  .  will  accommo¬ 
date  the  MT  with  moximum 
contact  stack  and  con  be 
fitted  with  ail  heoders  ex- 
cept  standard  octal  plug. . . . 

Ail  P  &  6  erKlosures  for  her- 
met<oily  seeled  relays  ore 
deep  drawn  steel,  codmium 
plated  and  pointed  as  speci¬ 
fied.  Heoders  ore  glass  in- 
suloted  with  high  thermol  "1 — 

shock  resistorKe  and  minimum  i 

leakoge  resistorKe  of  10,- 
000  megohms  at  50%  hu- 
midity.  .  ,  .  Up  to  1  4  hot-tin- 
dipped  solder  terminals  and  i 

plug  m  connectors  for  9  pm 
stondard  miniature  or  14 
pin  special*.  ...  P  &  6  '’K** 
type  erKknure  1  H*  x  1 
K  2*is*  — (r*ot  iHustrated),  will 
toke  ony  “Mr*  or  P  &  6 
"KR  series  with  ony  header 
inc  lud  m  g  ston  d  o  r  d  octo  I  p  lu  g. 

The  "K  "  can  is  provided 
with  three  mounting 

studs  centered  on  x  dirrven- 

srons.  .  .  .  Hermetically  seoled  relays 
are  desiccated  at  high  temperoture  and 
sealed  in  or«e  atmosphere  of  nitrogen, 
which  elimmotes  oxidation  and  reduces 
contoct  oremg  leakage  test  by  immer¬ 
sion  m  pure  water  at  200  f. 


specified.  . . .  Armature  hinge,  heat  treoted  berylium  copper  tested  ond 
proven  to  exceed  lOO-million  operotions.  Eliminates  wear  ond  loose 
hmge.  .  .  .  Vibration  and  shock  resistorKe  to  better  thon  10O  with 
mmimum  of  1 .5  wotts  in  coil.  .  .  . 

iTANOARO  P  A  •  RflArt  ARI  AVAtlAMf  AT 

YOUR  iOCAi  liKTRONtC  PARTS  OISTRAUTOR 
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TUIH  AT  WO*K 


(CMliaiwA) 


FIG.  2  Charqinq  Toliaq*  la  obtatnad 
from  a  d  c  tina 
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An  EASY  and  ACCURATE  Way  to 
Measure  Audio  Frequency  Voltages 


Rollon  tint  Modtf 


«Nsiriv£ 


•  Itit  llir  iiii  \\.  Irtilll  .*M)|  \  oil  l<* 

I  Oil  \  t(||«  o\  i-r  .1  lrr»|ii*‘M*  \  r.nii;**  of  1 0  (it  I  » 0.000  i-  vrlr-a.  0  Xtriirait'  \ 
«)(  II  .iiliit;;-  I'  *  J  all  aiix  |»oml  on  llii'  m  .ili  •  \rr\  ^lailili*  r.ililira- 
tioti  nn.0li‘«  trii  li\  « iii  lim*  %olt.i;:i*.  IiiIm*-  or  i  in  iiil  roii’^tainS. 

#  K.ni::i’  -^Mhliin::  in  ilfi  »i«lr  i  .i'X  lo  n-***  onU  <*NI  -<  a»li*  to 

#  ttnl|Mil  |.ii  k  .Hill  oiit|Mit  I'ontrol  |iro\i«|r«l  «o  lli.it  XoliiniOiT 

lain  Im-  Ill'll  .1  ln;:li-^.nn  To  tUt  InutiOidi  lit  \  .iin|tlilH-r.  #  \rri*o. 
•atd  M''«  .1  \  .nl.iltir  to  ^•\|l•nll  ii’.nlini;'*  np  to  lO.OOO  Null-  .iml  ilown  to  |0 
niKro^olt.  •  IV**!  I'loii  ^Inint  lo-^i'lor- »  on\ rrl  MimIi  I  \  .ih niflrr 
to  \ «  1  \  'd'lt'ihM*  iliii^  t  •iiMiltii;:  inillt.itinni'lt'r  #  W  rOr  lor  «'«*nipli'li‘  il.itai. 

PRICE . $200.00 


In  odrfit  an  tn  lH«  Mpd«l  300  Bat- 

Hniin*  laboralonpt  altp  manufsctwrt  Ban^ry 
0*>aio*«d  CUctianK  VoHma«a«\  R  f  EUcHanic 
Va'^malart  Raok  «a  Paah  lUctfonK  Valtmafart. 
and  *li«  foManring  accatoariat—  Oacada  Ampl»> 
B*  %  Mwltiplian  Pra<i«»an  SKwni  RttiitaM.  a«< 


mmm 


L  ROR  TOR  ES 


mitrht  Ik-  ulitained.  Th**  complete 
circuit  of  the  tachometer  is  shown 
in  FiK.  2.  Thus  additional  capaci¬ 
tors  were  installed  in  order  to 
smiKith  the  action  of  the  microam¬ 
meter  pointer.  More  capacitors 
were  insta'Ieil  in  addition  to  a  suit¬ 
able  switchiiiK  arranirement  so  that 
several  s|H‘eil  railKcs  could  he  used. 
•A  rectifier  tube  and  choke  provide  a 
more  pure  sipiare  wave.  .A  voltage 
revrulator  tube  was  used  to  ad- 
vantatfe  in  eliminating  normal  fluc¬ 
tuations  of  the  line  current. 

The  rotor  mounted  on  the  motor 
shaft  was  fitted  with  ten  e<|uall.v 
sized  and  ecpially  spaced  inter¬ 
rupters  made  of  plastic.  The.se 
were  so  desijfued  that  the  conduct- 
itiK'  segments  of  the  rotor  were  of 
the  same  size  as  the  interrupters, 
thus  providin>r  etjual  on  and  off 
time  per  revolution.  The  sprinjr 
lontact  on  the  rotor  was  made  of 
steel  music  wire  with  a  silver 
soldered  co|>iM'r  tip  which  contacted 
the  brass  rotor.  I’lacinjr  the  spring' 
contact  in  a  |>eripheral  jrrisive  cut 
in  the  rotor  improve<l  the  dep«‘nd- 
ability  of  the  operation. 


To  obtain  the  proper  .scale  cover- 
ac’e  on  the  microammeter  w  ith  vari¬ 
ous  motors  to  be  used  with  this  cir- 
luit,  the  bank  of  capacitors  was 
provided.  The  relation  between 
these  capacitors  and  the  frequency 
of  current  interruj>tion  is  ifiven  in 
Fiy'.  ;t.  This  curve  can  also  lie  rep¬ 
resented  by  the  followin»r  eipiation; 
loy.'  ('  (»..*c21S  lotz  S  where  (’ 

capacitance  in  microfarads  and 
.V  freipiency  in  cycb's  i)er  second. 
I'hus  if  any  motor  havinvr  a  rota¬ 
tional  fre<|uenc.v  within  the  rany'e 
v'iven  on  Fiy'.  were  useil.  the  cor- 
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For  primary  wire  insulation  . . .  Ki»J.i|>.ik  Slii'ff  offiT'  .lit  icririf 
'■tri-nfiili  over  a  \Mili’ raii':i‘ ii(  t('iii|i)Taliii'f<.  It  I'niiiliiiif' >irfi)glli 
ami  idii^liiK-"-  \Mlli  till-  aliililN  In  -In-trli  niort-  lliaii  i  l»-ti>ri' 
rii|iliiriii^:  lliii'  il  iiia\  Im-  I|<-\<-i|,  or  ImmiI  aroinul  Miiall  railii  with- 
out  liariiiiiif’  iii'ulalioii.  \ni|  liif:li  inoi'iur<--ii''i'laiu')-  iiniiiini/rt 
the  |ir<Hlii<  lion  ol  rorro»i\r  arnl'  uliirli  i«  iiil  |o  atlfri  <  o|i|mt 
umicr  ri-rtaiii  i  omllllon^. 

In  slot-cell  construction.  Ili-rc.  al'O. -kiHlafiak  Slmi-t  )iarli<  u- 
larl\  valiialilf.  \arioU'  rotnliinalioii-  art-  (>o*»il)lo  uliicli  oIIit 
'avinji'  liolh  in  '[lan-  ami  <  o-i.  h'or  ••\am|>lf.  lannnatnl  lo  liolli 
'nlf«  ol  lor  iM-iwfcn)  'ln-f|'  ol  -[MTial  iii'iil.ilion  (>a[>fr.  il  rr- 

«|ujr<-'  II-.-  ilii<  kni'>~  llian  |>a|M-r  alom-;  a"Uri-  . . in|iai  l, 

ra-iK  liamlli'il  iii'crl-. 


A  veHeg«  br«okdown  t«tt  of  Kodopek  Shoot. 

In  condenser  construction  ,  .  .  Ko<la|iak 
''Ill'll  olli'is  l|l•«lrallll•  |iro|ii'riii'».  In  iIi 
rli-rtrii'  ron-iani  iii'rniiN  iiniN  o|  -nial 
ilimi'iNioiN.  lni|irr^nanN  arr  not  ni'ri'» 
-arv.  \ni|  a  ri  lalni'l\  lou  ili'j.'rrr  ol  iiion 
tnir-ali'or|ition  niaki-'  [io»«ili|i'  tin-  rxiio 
'Un-  ol  till'  lini'lii'il  iiroilin  I  to  liicli  liii 
iniililii-'  lor  rxlrmli'il  (ii'riiHl-. 


.  .  .  for  efficient  insulation 


II  rih’for  frvv  ntpy 
af  thv  fttldfr. 

"KnihtjHik  Shc4‘l  for  Klvrlrii'ol  I  so; 


CoMwIoto  Pvodwctt  Divitiofi,  Eottmon  Kodok  Company.  Rochottof  4, 
N.  Y.  Solot  eHicot  *fi  Now  York,  Chicago.  Oittricf  tolot  roprotonlohvoft 
in  Clovolond,  Rhilodoiphio,  Rrovidonco.  Rocific  Coott  ditfribwtor; 
Wilton  4  Goo.  Moyor  4  Co.,  Son  Froncitco,  lot  Angolot.  Pofttond, 
SootHo.  Conodion  dittribofof:  Popor  Solot.  limitod,  Toronto,  Monfrool. 


RESISTS  MOISTURE.  MECHANICAL  RUPTURE  . . .  HAS  !  HIGH  DIELECTRIC  STRENGTH  . . . 


M<»i<k  than  um*  lv[>r  of  Kmlapak  Sliri't 
i"  availalil*'.  For  a  [larlicular  a|t|ili- 
cation.  oiii'  ol  tlic  Koilapak  tm'liiiii'al 
ropn-'ciilalivos  will  Iw  {ilail  lo  lu-lp 
'••loci  llio  Koilapak  ^'lio<'l  wilh  i>ro|»- 
orli<'>  Im-'I  ailaploil  lo  llio  >[iooilic  ino. 
\\  rile  lo  llio  Hoolio'lor  ollioc.  friving 
os'oniial  ilolails. 


t.odopak 


DO  YOU  KNOW? 


-that  a  PILOT  LIGHT 
CAN  IMPROVE  YOUR  PRODUCT 

«...  odd  attraction  —  safety  —  service  ? 


what  lamp  fa  use 

—  how  to  vso  it 

—  what  it  will  do 

—  what  it  will  cost 


THIS  MAY  IE  THE  ONE 

Ovtign^d  for  low  co»t  NE-51  Noon  ,  ■  ‘i 

•  Built-in  R««titor  •  Patented  ^  i 

•  U/l  Listed  •  Rugged 

Catalogue  Number  521308  —  997  M 

for  110  or  220  volts.  T  V  W 

SAMPLES  J 

for  dtsign  purpost  IflU 

NO  CHARGE  IRfl 

kicwi  ***' 

ffLrr  .  'HANDBOOK  OF  PILOT  LIGHTS." 

Write  us  on  your  design  problems.  9  9 

The  DI.4L  LIGHT  C'0!lfPA!\'T  of  AMERICA 

Furemotl  Manufofturvr  of  Vilot  l.ifhts. 

VOO  BROADWAY.  NKW  YORK  J.  N.  Y.  TFl-KI’lIONK  SPRING  7-1500 


5 

Olid  t"**’*®®"* 

^  CompoH"’**  “"® 


VI/OX**' 


MaterioU  for  potting,  dipping  or  impreg- 
noting  all  typo*  of  rodio  component*  or  oil 
hind*  of  electrical  unit*.  *  Tropicaliied 
fungu*  proofing  waxe*.  *  Waterproofing 
finiehos  for  wire  jacket*.  *  Rubber  fini*ho*. 
*  Inquirie*  and  problem*  Invited  by  our 
engineering  and  development  laboratorie*. 


lepAer  MUIt,  Int. 
— Itermlty  et  erw 


hoi  been  !■*•«.«  ter  IH 
hMt  tie**  IMO. 


POSITIONS  OPEN 

For 

SENIOR  RESEARCH 
ENGINEERS 

And 

PHYSICISTS 


Established  Electronic  and 
Control  Laboratory  in  the  Los 
Anqeles,  California  area,  of¬ 
fers  exceptional  opportuni 
ties  for  Senior  Engineers  and 
Physicists  having  outstand¬ 
ing  academic  l^clcground 
and  experience  in  the  fields 
of 

•  Microwave  Techniques 

•  Moving  Target  Indication 

•  Servomechanisms 

•  Applied  Physics 

•  Gyroscopic  Equipment 

•  Optical  Equipment 

•  Computers 

•  Pulse  Techniques 

•  Radar 

•  Fire  Control 

•  Circuit  Analysis 

•  Autopilot  Design 

•  Applied  Mathematics 

•  Electronic 

Subminiaturization 

•  Instrument  Design 

•  Automatic  Production 

Equipment 

•  Test  Equipment 

•  Electronic  Design 

•  Flight  Test 

Instrumentation 

Salaries  commensurate  with 
ability,  experience  and  back¬ 
ground.  Working  conditions 
and  opportunities  for  ad¬ 
vancement  are  excellent. 
Send  information  as  to  age, 
education,  experience  and 
work  preference  to: 


ZOPHAR  MILLS,  Inc. 


ItTAtilSHIO  IM* 


117  26th  STRUT,  BROOKLYN  32,  N.  Y. 


NORTH  AMERICAN  AVIATION.  INC. 

Atrophy  iict  Laboratory 
lo>  No  K5 

t2214  South  Lohewood  Bl>d 
Downey,  Colitornio 


*1 


V 


TYPICAL  APPLICATIONS  OF  THE  MICROSEN  O.C.  AMPLIFIER 


his  may  be  the  solution  to  your 
D.  C.  AMPLIFICATION  problems 


Smiplt  inopcr.if ion,  the  Microst n  D  C.  \inpliticr isiiMigncil 
to  meet  the  nccii  tor  stable  anti  accurate  amplification.  It 
IS  compact  to  proMile  easy  {Hirtability  atul  convenient  gen¬ 
eral  use,  IS  nuHierate  in  cost.  'The  amplifier  has  many  ap¬ 
plications  in  both  lal>oratory  and  field  work.  Three  dilTer- 
ent  ranges  are  furnished  in  a  single  model.  The  Microsen 
Balance,  an  electro  mechanical  feedback  amplifier,  com¬ 
bines  the  advantages  of  high  torque  to  current  input  ratio 
with  rugged,  shock-resistant  construction.  .Available  mod¬ 
els  include  Voltage,  Current  and  I’otentiometerTyjje. Ampli¬ 
fiers,  Direct  Current  Converters,  Direct  Current  Transform¬ 
ers,  and  hngineered  Designs  to  meet  special  requirements. 


Field  of  Meosuroment 


Output  Instrument 


Application 


Design  Advantages 


Combvifion  ft*t*orch 
Got  T«>rbin«  D*v«lopm«nf 
TH«rmo€Oupl«  lnip#€t»on 
Mef^ofoiopy 
DftfillotiOA  Proc«»i«s 


Hipb  Sp**d  l•tpofn• 
AccwrcKy 
S«fwiHvfty 
Stobtltty 


TK«rmomttry 


ThtrmocoupU 


Recorder 


Polorim«try 
Phytiolopy  of  Blood 
Fluid  Flow  &  Turbvlooco 
Doftsity 


Stobilify 

Somititfity 

Roipontivo 

Accwfocy 


Photomofry 


Photo  Coll 


Rocordor 


Cotolytic 

Fflomoni 

THormocoupIo 


Dotocting  Enplotivo  Miaturo 
FffkioAcy  of  Filfori 
Mistvro  Control 


SoiHitivity 

Stobility 

Accwro<y 

High  Spood  Roipom# 


Got  Anoiytis 


Rocordor 


Roiittort 

RosistorKO 

Flomorti 


R*$i«tor  impoefion 
Moitturo  D«to<tiOfi 
Conductivity  Moasuromonti 


SontiHvity 
Stobility 
Accvrocy 
Fotl  Ro»ponto 


Floctricol 

Bridgot 


Rocordor 


Pironi  Gawgo 


Stobility 


Accurocy 


Inductonco 

lonitotion 

ThormionK 


Wovo  Guido  Studios 
Voeuwm  Gauging 
Tubo  Oovolopmont 


Sonsitivity 

Stability 

Low  Rotistonco  Input 


lloctronict 


Rocordor 


lloctrolytK 

Colls 

Curront  Shunt 


Production  Control 
Floctrolytic  Plating 
Cloctrolytic  Procoss 


holotod  Input 

Stability 

Accurocy 


Rocordoi 


In  ooch  of  tho  obovo  opplicotions,  tha  Rocordor  could  bo  roplocod  with 
a  SAAtfoblo  milliommotor  indicator^  or  tho  output  con  bo  usod  to  octuoto 
oulomottc  control  roloys  or  signol  dovicos.  Inquirios  for  modification  within 
tho  usoful  icopo  of  tho  Mkroson  D.  C.  Ampliflor  oro  invitod.  If  possiblo, 
such  inouirios  should  contoin  comploto  opplkotion  spocifkotiom. 


Manning,  Moxwoll  4  Mooro,  Inc. 

250  Fast  Main  Stroot 
Strotford.  Conn. 

Wa  oro  intorostod  in  your  Mkroson  D.  C. 
Ampliflor  Ploaso  sond  tho  buHotin  doscribing 
tho  instrumont  to  tho  following  oddross> 


MICROSEN 


ELECTRICAL  INSTRUMENTS  - 

\  PROim.T  OF 

MANNING,  MAXWELL  &  MOORE,  INC. 

STRATFORD,  CONN  FXmcU T 

t  fOPi’  ol  ‘HoACCM'k’  Votv#s.  ‘Alhfroh*  Oovo** 

ct  ‘Sacu*  SwOuit  ond  Hood  l>t»*r'  Mo*»h 


Position 


Compony. 


Stroot  Addfoss. 


Moit's  ©t  f  Vmc**  CO^  ond  *A« 

•Conso'  dofrd  ond  Ir’***  VoU* 
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runs  AT  WOtK 


FIG.  3  Copaciianc*  plotted  aqaintt 
frequency 


r»‘i  t  I'hai'K'iiiK  lapacitanc*'  could  he 
<i*“t«Tmiiit‘d  hy  means  wf  this  xi'uph 
or  the  eipiation. 

The  relation  U-tween  the  actual 
atiKular  velocity  of  the  motor  shaft 
anil  the  current  output  of  the  capac¬ 
itors  was  determined  ex;«-rimen- 
tally.  A  small  motor  whose  speed 
could  tte  varied  in  a  stepless  fashion 
was  used  to  drive  the  current  inter¬ 
rupter  while  the  tachometer  circuit 
was  in  operation.  The  rotational 
frcspiencies  of  the  current  inter¬ 
rupter  were  accurately  determined 
with  a  revolution  counter  and  a  stop 
watch.  In  this  fashion  calihration 
curves  w»Te  ohtained  for  the  four 
motors  under  consideration  and  are 
preseTited  in  Fiv  1  and  .’>. 

The  experimental  data  shown  for 
the  iMii  made  with  the  IH-rpm 
motor  are  included  to  illustrate  the 
exiM-rimenial  spread  in  the  det|rm- 
inations.  The  variance  of  the  Mata 


)•  V  eliipiiwnl  Ilf  iff  .till  1 1 /ed .  hliili  iMriiieMlillit  >  core.s  ,,f  v  H^lolJ^ 

«'l  H-s  .10(1  i(radt(ii,  has  icri*atl>  no  reHM*d  tlo*  appheat ions  of 
(iiroot  aoiU  in  the  low  freijio'io  v  r.iiiKe  troin  .'lOO  i  vi  les  to 
.'OO  K<’  IfAW  toroiils  feature  hii;h  iiuho  tance  and  hii;h(j 
Mil  ton  a  mininiuni  ol  npnii  and  l  ontiio-d  electrical  field 
Them-  feHturen  nmaire  I  he  highest  (aTlortnance  in  nianv  I  \  |a-s 
of  filler*  or  nel'-vork* 

fiver  liflta'ti  years  h.'o  kKroiiiol  in  coll  design  and  in. in 
ufailuie.  plus  till'  latest  toroidal  toll  windliii!  e>|ui|inienl 
provides  a  conihinal ion  that  makis  it  isauahle  for  M&W  to 
iws-t  your  most  exaitinii  riaiuiri'meiit*  It&W  Toroidal  Coils 
are  NVaitahle  in  o|a'n  l>|ies.  shieldisl.  {sitlisi  or  her  not  o  .ills 
seaUsi  unit*  in  addition  to  coinpU'te  fillers  or  networks  for 
s|iei  ilic  applii-Hllons  ( )ur  KniiUMs-rinK  I  ieparlnient  is  read  v  to 
asMist  you  with  your  prohleiiis  in  the  a|i|>lii  ation  ol  toroids 


Write  to  D.'pt  LI  hi 


PIG.  4  Curr*nl  an<d  ipeed  r*lationt 


April,  1950— ELECTRONICS 


p 


ON  THE  HIGHWAYS 


TeUchnm  Timing  Motors 
Help  Red  me  I  hieing  Hazards 

Thf  cjin-lfss drivt-r  is  iH)t  miU-Iv  t(»  l)laiw  fiir  tho 
d;nl\  accKlcnt  h«'a(ilit»e>.  I'lie  drivrr  wIkc^*-  viskhi 
tir  nai'tions  arr  i*»)r  is  aiiotlier  ^rave  ttiri-al  to 
salfty  on  thr  nation's  hiKhuays. 

To  kis-p  th«'  trallii'  aii  uient  raio  to  a  minimum, 
thf  .Xmiriian  .Xutomotnlr  .X^sociation  lias  sincf 
Idllt)  t-onciuci»s1  an  intfnsivf  proKtam  of  driver 
tfstinij  and  trainiiiK.  Numerous  teslinn  devices 
for  color  vision,  liiiner  reacthin,  foot  reaction,  etc. 

ar«‘  emi>loye<i,  not  onl>  to  rate  a  driver's  ahil- 
ity  but  to  impress  on  him  the  necessity  for  "de¬ 
fensive  driving"  to  ^uard  against  tlie  other  fel- 
lim's  faults. 

.Xiui  since  tla-  aptiliances  usi-d  to  test  huimin  re¬ 
actions  must  f)e  accunite  to  a  split -sc-cond.  tla-y 
are  actuated  hy  Telechron  TimiriK  Motors  In- 
sIiihIIv.  cim'-tanlly  s\n<  /iKtnous,  tlass-  fanvms  mo¬ 
tors  res|sind  with  accurate,  de|M'tidal>le  |ier- 
lormance  every  tiim-l 


Hole's  YOl^R  Timing? 

If  tile  control  or  recorditik;  of  variables  is  your 
•,»roblem.  very  likely  a  staiulard  Telev  hron  Motor 
IS  your  answer.  .-\  Teleclinm  ap|)licatk>n  enKin«s-r, 
hacked  by  tlw  broiSdest  experience  in  tlw  field, 
can  lielp  you  decide  that.  For  greatest  savinkis  in 
time-  and  nroiH-y,  consult  him  as  rarly  as  |k>ss|))|e 
IP.  your  planninK.  Meanwhile,  send  tlie  cou|x>n  lor 
quick  facts.  'i  KLKCHKUN  INC.  \  tK-neral 
Flectric  .\thliate. 


KtOTORS 


timing 


TEUeCHROM 


TIIICHRON  INC.  1  — - - 

40  Union  Street 
Ashland,  Massachusetts 

Plpa.se  send  me  information  on  sires  and  types  of  Telechron 
Synchronous  Motors.  My  possible  application  is: 

In.struments  □  Communications  Equipment  □ 

Timers  □  Other  (please  fill  in) 

Electric  .Xppliances  □ 

Cost  Recorders  □ 

Advertising,  Display  Items  □  .  ^ 

Juke  Boxes  □  .  m 

Air  Conditioning  &  Heating  .  ^ 

Controls  □  □  Please  send  new  Catalog 


NAME 


COMPANY 


ADDRESS 


CITY. 


STATE 
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GRACOIL 


CdAtf  ^  €M  T  V  COlCUiU 

fffrPTHB  TELEVISION 


*  Order  thete  Gracoil  TV  Tron*- 
formeri  and  get  identical  physi¬ 
cal  and  electrical  duplicates  of 
original  units  used  in  all  popular 
receivers  Used  and  endorsed 
by  leading  TV  set  manufacturers. 
Dependable  Trouble-free.  We 
invite  your  inquiry.  Write. 


Choli* 


THE  GRAMER  COMPANY 


KUcIrical  Coils  and  Transformers 
A»KI  lOAO  CHICAGO  )«,  III. 

ItTAtllSMIO  IN  less 


R.F.  CABLES 


Ifiternational 


trade 


FOl'.NDED  lOOi 


F'rrnrh  f.hamlH-r  of  (!omniorce 
of  lh<'  I'nitesI  StaleM 

630  Fifth  .lip.*.Vrii-  York  20,  .V 1’. 


from  France 
and  abroad 


AIR-SPACED 


ARTICULATED 


MW  13  to 
MW  29 


Parc  lie  la  Foiro  ne  Pans 


over  9.500 
exhibilors 


INFORM  vnoN 


We  mm  ipedJIy  or^^eni^ 
to  tsATtdk  deect  cnquirtet 
fne  oversea*  and  cjn  give 
■MUMAn  MUVftKSAUiA 

CmUe  yetm  m$h  or^*r  fiat 

aW*v>  bfmr  ieftfammU  m 
^hSanhi^tdim'remreamhmtl 
immmboK  m  imfit  m  tryUai 


I’olif  ilr  \  tT>ailU*s 
I’arie 


118a  CROMWIU  ROAD 
lONDON  IVIrt  INCIAND 

- -CEECr 


TRANSRADIO  LTD 
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REDESIGN  TRIMS  LENGTH  SV*  INCHES, 
CUTS  UNIT  COST  *5.70 


N«w  dtiiQn  4  Truorc  lnv«rl«d  fingt  (2  2  ^lll•rnoi)  to  pctU 

tion  ihoH,  r«toin  bearings.  Inv«rt«d  ringt  provtd*  iKould*rt  of  uniforibk 
»0€hon  hotghl.  1  Stondord  ring  socuroi  moinlononco  fr««  mocfionkol  moI* 


Series  D  Wayne  water  pump  uses  machined  shouiders  to  position  bear 
mgs  on  shoft.  2  Truorc  rings  hold  bearings  m  housing,  locknut  holds 
screw  type  stuffing  boa  thot  requires  periodic  tightening. 


Kedesign  wifh  Truorc  Rings  helps  save  $5.70  per 
unit  for  Wayne  Home  Equipment  Company,  Inc.,  Fort 
Wayne,  Ind.  It  gives  them  o  more  compact  product, 
eliminates  o  separate  bearing  pedestal  and  a  skilled- 
labor  grinding  operation.  It  facilitates  use  of  mainte¬ 
nance-free  mechanical  seal  instead  of  old  type 
stuffing  box. 

Redesign  with  Truorc  Rings  and  you  too  will  cut 
costs.  Wherever  you  use  machined  shoulders,  nuts, 
bolts,  snap  rings,  cotter  pins,  there's  a  Truorc  Ring 
that  does  o  better  job  of  holding  ports  together. 

Truorc  Rings  ore  precision  engineered.  Quick  and 
easy  to  assemble,  disassemble.  Always  circular  to 
give  o  never-foiling  grip.  They  con  be  used  over  and 
over  again. 

Find  Out  what  Truorc  Rings  con  do  for  you.  Send 
your  blueprints  to  Woldes  Truorc  engineers  for  indi¬ 
vidual  attention,  without  obligation. 

Sm  tti.  Truorc  luhiM,  Booth  SlIJS,  at  tha  A  S  T.l  Show. 


REDESIGN  WITH  5  TRUARC  RINGS 
GIVES  THESE  BIG  SAVINGS 


•  Cuts  fertgtfi  5 '/.  irtchet 

•  Cvft  total  labor  IS. 3% 

•  Eliminatat  thilled-lobor 
grinding  oparation 

•  Sovci  38.3%  matariala 

•  aifowt  use  of  ttock‘$iio 
abaft,  smaller  bearings 

•  Eliminatoa  separate 
boaring  pedestal 


Wold#t  Kohinoor.  Inc-.  47-16  Au»t*l  Floc«  (. 

long  Iflond  City  1.  N.  Y 

floobo  tond  28  pogo  Ooto  ftook  on  Woldot  Truorc 
Rotomtng  Rmga 


Compony. 


iufttnott  Addroti 


RETAINING  RINGS 


WALDES  ROHlNOOIo  INC.*  LONG  ISLAND  CITY  I,  NEW  YORK 


Stoto. 
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(CMtlUMd) 


MOIOA 


WARD  UEONARD 

lUCreiC  COMPANY 


MStSIQt^  •  MOSfAIS  •  MUn  •  C(«1*04  OfViCfS 


SP; 

.r.A  -*  L 


Some 
AAownling 
o>  AC 
Contactor 


New  DC 


SOLENOID  CONTACTORS 

fav«  Inf f allatlen  tlmn 


FIG.  S  RDtuh  of  colibratloB  rua  of 
tochomDiDr 


Unit  construction  — 

Fit  standard  AC  mounting 


Now,  with  ihU  modern,  compia  solenoid-type  con- 
ucior  . . .  you'll  no  longer  hAve  the  nuisance  of  drilling 
special  holes  for  each  component  and  furnishing  spe¬ 
cial  insulation. 

Vtard  1.  eonard's  new  Size  1,  2  and  DC  Solenoid 
Contactors  are  unit-imulaUj  —  And  base  metal  base 
plates  which  ht  AC  coniacTor  dimensions. 

Same  accessibility  of  wiring  as  AC  contactors  .  .  . 
silser-to-silser  contacts  .  .  .  components  interchange¬ 
able  lAith  .\(  contactors. 

Vt  rite  for  new  Hulletin  19M>.  WARD  LEONARD 
MIC  IRIC  CO.,  South  Street,  .'lount  N'ernon,  N.  Y. 
Otfices  in  principal  cities  of  L'.  S.  and  Canada. 
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The  principle  of  maRneto!»triction 
is  rmployc*il  in  a  low-frequency  gen¬ 
erator  for  ultra.sonic  applications 
lieve'.oped  by  Mullar  F.lectronic 
Products  Ltd.  of  Britain. 

The  irenerator  consists  of  a  driv¬ 
ing  oscillator,  jiower  amplifier  and 
low-voltage  d-c  power  supply,  to¬ 
gether  with  necessary  monitoring 
and  check  meters,  and  the  trans¬ 
ducer  unit  composed  of  a  stack  of 


for  the  other  motors  was  consider¬ 
ably  less.  In  every  case  the  curve 
drawn  through  the  points  was  de¬ 
termined  by  application  of  the  prin¬ 
ciple  of  least  .squares  to  the  experi¬ 
mental  data.  The  e<iuations  for  the 
curves  are  all  of  the  form  I  —  I, 
■  AR  where  R  =  revolutions  per 
minute,  I,  =  leak  current  of  6H6 
tul)e,  A  =  slope  of  curve  and  I 
current  flow.  The  constants  for 
this  equation  which  apply  to  the 
various  motors  are  found  in  the 
following  table. 


Currrnt-^prrd 

Equation 

Constant* 

Motor 

I. 

A 

10  rpm 

14.9 

52.0 

200 

.30.5 

224 

700 

22.8 

0.599 

1,000 

15.0 

0.464 

Since  the  data  obtained  in  the 
calibration  run  of  the  10-rpm  motor 
are  the  least  consistent,  the  errors 
involved  are  the  greatest.  Calcula¬ 
tions  based  on  the  thirty-three 
measurements  shown  in  Fig.  5  in¬ 
dicate  that  for  this  .series  of  meas¬ 
urements  the  most  probable  error 
in  the  current  readings  is  3.1  micro¬ 
amperes,  or  less  than  one  percent. 
.Acknowledgment  is  made  to  the 
.\luminum  Company  of  .America  for 
financial  a.ssistance. 
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WILCOX 

EllCTRIC  COMPANY 

KANSAS  CITY  1,  MISSOURI  •  U.S.A. 


NEW..  .JAN  COMPONENT  STANDARDS  BRING  DEPENDABILITY 

All  componvntt  meet  JAN  (Joint  Army-Novy)  ipocilicotiont. 

Thii  moons  moiimum  rosistance  to  woar,  corrosion,  humidity,  lunqus, 
romporaturo,  and  timo.  Thus,  equipment  lailure  is  minimised  and  ma 
Penance  and  replacement  costs  are  reduced  to  the  absolute  m 
Temperature— equipment  operates  dependably  Irom  —  SS  C  to 
+  75  C  (-67  F  to  +167  F). 

Humidity — equipment  perForms  normally  at  100*,  humidity  with  con 
densation. 

Altitude  — equipment  operates  at  Full  power  at  altitudes  up  to  10.000 
leet  (3  048  meters),  and  withstands  shippinq  altitudes  up  to  30,000  Feet 
(9,144  meters). 

NEW..  .UNIT  CONSTRUCTION  PROVIDES  OPERATING  FLEXIBILITY 

A  muUifr^quency  station  can  bo  formed  fronn  a  combination 

of  96D  and  9b-200C  Transmittors.  one  or  two  SOH  Modulators  and  a 
36D  Roctifier.  TKis  provides  for  either  simultaneous  transmission 
several  frequencies  or  the  selection  of  an  individual  frequency  best 
Suited  to  your  particular  communication  problem. 

NEW..  .  FRONT  CONTROLS  PROVIDE  ADJUSTMENT  CONVENIENCE 

All  controls  are  located  on  the  front  of  the  transmitter:  all  R.  F.  staqes 
and  antenna  tuninq,  under  and  overload  and  tone  lieyinq  adjustments, 
selection  switch  for  eiternai  frequency  shift  eicitation,  rotary  meter 
switch,  eiciter  output  control. 

NEW..  .DRAWER-TYPE  CONSTRUCTION  Mtant  Ejsy  Mainttiunc* 

Ball  bearing,  drawer-type  construction  permits  the  transmitter  to  be 
quickly  withdrawrr  from  cabinet.  All  components  are  instantly  accessible 
.  .  .  no  components  are  hidden  or  buried. 


WILCOX  ANNOUNCES  A 

Co/HPcarecY  /V£^y 

I 

96  Series 

Transmitting  Station 

2-18  mc/s  2500  Watts 


Writt 

for  complete  information  and  specil 


f 


I 


Portable  Precision 

for  the 

field  Engineer!  . 


STODDART  NM-20A 
RADIO  INTERFERENCE 
AND 

FIELD  INTENSITY 
METER 


•  CONTINUOUS  RANCf  t  SO  Vi.  «•  2S  m. 

•  ONE  MICIOVOLT  SENSITIVITY  •!  ■ 

w%in9  (od  onf^nno 

•  Operofet  ffom  t»if -Cpnlpm^d  dry  bof* 

pt  eitpvnol  A  C  powpr 


fof  l#<Kn>(ol  data 

STODDART  AIRCRAFT  RADIO  CO. 

Mptn  pIIkp  awd  p4«Mt 

*444  SANTA  MONICA  ilVD^  HOllT>AOOD  3t.  CAIIE.  ^hpn*  HiN«*dp  t3b4 


Conrad  Radial 


WITH  YOUR 
PRESENT 
COIL-WINDING 
MACHINEI 


In  Amerittici  n\p<lf*  <»nly  Miiru  Lirprini^t 

hp\p  ^roufN/  pimI  rpirvApyt 

Writ«*  for  vt'ttr  <'>PV  *»i  Tfiliriiipt  Hullrtiri  No  SO  %h(»vk 
inx  KAT>tAl.  iC'ortfpd  ritrp  IikIo.  pnii  full  r<a<t*>  AnKular 
C<»nlpct,  Self  Aligning  pnd  F*ivot  iW^rinK^  *  »  "  to  '  a**  O  I) 


New  Hampshire  Ball  Bearings,  lnc< 

I  MAIN  STRUT  fITIRROROUCH,  NiW  HAMFSMIRI 


Intlallation  oi  thei*  inexpensive 
PAMARCO  tenaions  lowei*  wind¬ 
ing  coeta  because  each  machine 
will  accommodate  more  coils  at 
higher  winding  speeds  In  addition 
to  increased  production.  PAMARCO 
tensions  raise  production  quality. 
Free-running  action  practically 
eliminates  wire  breakage  and 
shorted  turns.  Simple  thumb  screw 
setting  quickly  adjusts  lor  any  wire 
gauge.  No  tools  or  special  skill  are 
needed  for  operation.  For 
complete  data  call  or  write. 
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M  FG.  CO. 

199  Washington  St.,  Boston  8,  Mass. 
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runs  AT  WOtK 


High  Voltage  Trarnformer 
for  Teiting  Dielectric 
Strength  —  aj  »een  In 
National's  Research  lab- 
orotories. 


National’s  Continuous  Research 
.  .  .  the  answer  to  your 
Improved  Profitable  Products 


N.<lii>iiiil,  lint  mils  r.irrir«  mi  a  I'mitiiiuiiij:  i|iiiilil\  rmilml 
|•r<>^rlllll  III  till-  iiiaiiiifai  tiiri-  nf  N.itimiul  \  iilriiiii/.r<i  I  iltri-  ami 
l’ll■-ll••llt>-  to  aooiiri-  ailli<Ti-iir<-  t<i  ri|:iil  xim-i  ilii  alimi«,  Imi.  i-« 
<  oiiolaiills  'x-ckiii|:  llll|•r■l\ <■lllf‘llt•>  III  llifx-  |>riHlm  to  fur  llie 
ails  am  I'liii'iit  of  imlii>lrir'«  v*li«-rr  |ila>lii'i«  prai  Ik  .iIIs  |»'rf<>riii. 


It  ssiill  pay  yciu  to  u«e— 

\  l■Hl;;ll,  liorii-likr  iiialrli.il  hiiIi  Iii(;Ii  ilir- 
Iri  till  ami  tiiri  liaim  al  >llfiii:lli.  I  \rrllrnt 
iiiai  liiiialiilil s  anil  fiirinmt;  i|iialilir>.  |;rrat 
rr«i»lamr  urar  ami  aliraximi,  linit;  lilr, 
lililil  Hrit;lil.  **lirrl«,  IIihU,  I  iil>r«.  >|m'i  lal 
*‘lia|>r». 


nickel  laminationa  wound  with  a 
common  coil  for  excitation  and 
polarization.  The  amplifler  drives 
the  transducer  and  deliver.s  a  maxi¬ 
mum  output  of  1  kilowatt  over  a 
fre<|uency  ranRe  of  10  kc  to  25  kc. 

The  mairnetostriction  transducer 
is  composed  of  a  stack  of  nickel 
laminations  somewhat  resemblinK  a 
transformer  core.  The  insulation 
of  this  unit  is  such  that  the  com¬ 
plete  transducer  may  l>e  immersed 
in  conductive  liquids  without  fear 
of  damaire  or  electrical  shrak.  In 
practice  the  transducer  can  quite 
easily  lie  clamped  atrainst  the  side 
of  the  treatment  hath.  Alterna¬ 
tively  it  can  lie  fitter!  in  a  pipe 
junction,  thus  enablinK  the  liquid  to 
he  treated  as  it  flows  over  the  actu- 
atinjr  face.  With  simple  crailiny 
arrantrements,  a  loadinK  of  ahout 
.■i  watts  {ler  sipiare  centimeter  can 
normally  he  used. 

The  maximum  dimensional 
chantfe,  and  therefore  the  maxi¬ 
mum  transfer  of  electric  to  ultra¬ 
sonic  enerK.v,  obtained  when  the 
maKnetostriction  element  is  ex¬ 
cited  at  its  natural  freiiuency.  For 
this  reason  it  is  necessary  to  pro¬ 
vide  different  transducers  if  the 
frequency  of  excitation  is  chanjred. 
The  transducers  at  present  avail¬ 
able  cover  the  standard  frequencies 
l.'>,  20  and  2.'>  kc. 

The  trenerator  is  rack-mounted 
for  ea.se  of  service,  and  the  controls 
are  simplified  for  operation  by 
semi-skilled  labor.  Continuous 
operation  is  possible  at  peak  puwer 
over  the  frequency  ranjre. 

Since  the  veliK’ity  of  sound  in 
nickel  varies  with  the  temperature 
and  the  majtnetic  field — and  this  in 
turn  affects  the  natural  frequency 


.  :r.cH".con«  \ 

X  w.-- \ 

^  PRICISIOX 


TIi.mi-Ii  Hi-Q  Crraini*'  <'.on)|Mtiifiit'  are  |»ro« 
*liireil  at  a  rale  of  >e\eral  niillioii  a  iiioiitli,  eaeli 
anil  «‘verv  .'iii;:le  one  It*  iiiili\ i<liiall\  le^letl  al  eaeli 
»la^e  of  |iro<liietioii  aii<l  ar>  a  juirl  of  tinal  iii'|teelioii 
Itelore  .'•lii|iineiit.  'I'lial  !>  one  of  the  rea>on''  wli\ 
>on  ean  <le|M‘nil  on  all  Hl-Q  ( aini|)onenl^  to  |tre- 
ei'elv  meet  '|>eeilieation>,  ratin;:'  ami  loleranee>. 
I  hat  is  one  of  ihe  rea^on^  uliv  lliev  are  ii'eil  l»\ 
\irtnally  all  leailin;:  |)r(Mliieer'  of  lele>i'ion.  eoni* 
innnieatioii'  ami  eleetroiiie  e<|iii|)nient. 

Von  are  in\ite<l  lo  write  now  for  a  eo|iv  of 
the  liranil  new  Hl>Q  Dalalo^  Jn>t  olT  the  jtre^'S. 

JOBBERS  ADDRESS  740  B«ll«vill«  Av«  ,  N«w  Bedford,  Moss 


Stect'Ucal  ^ea,ctcutce 

FRANKLINVILLE,  N.  Y. 

tAlII  ornciii  Naw  York,  Philodolphio,  PlANTl:  Fronklinvillo,  N.  Y.,  Jouup,  Po  . 

Oofroit,  Chicogo,  lot  Angalat  Myrtlo  looch,  S.  C. 

expour  AOORfSS  41  t  42nd  Sl .  N««  York  17,  N  Y  ,  U  S  A 
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2  KW 

VACUUM  TUBE 
BOMBARDER 

OR 

INDUCTION 
HEATING  UNIT 


"S  '  COttOUTED  OIIENCHEO  GAP  CO 

107  Monro*  SO.,  Gorfiold,  N.  J. 


For  Only  $650. 


Notct  bolor*  0  roliM  likn  fkis  nt* 
2-KW  bench  modnl  "lonbardcr"  or 
hifh  (rcqncncy  indiKlion  hnotor  ...  lor 
00*1*9  ntonoy  in  ourlocc  kord- 

•ning,  broiing,  toldnrmg,  onncolmg  and 
nony  othnr  heat  tr«rting  opcrationi 


This  compact  inductio*  hcoter  sa>e( 
(|Kic*,  y*l  performs  with  high  efficiency 
Operates  from  220-<rolt  line  Complete 
»ith  foot  soitch  and  one  heating  call 
made  to  customer's  requirements.  Send 
samples  of  work  wanted  We  will  ad- 
«is*  lime  cycle  required  lor  your  par¬ 
ticular  |ob  Cost,  complete,  only  S6S0 
Immediote  delivery  from  stock 

Scientific  Electric  Electronic  Hooters 
ore  mode  i*  the  following  range  of 
Rower:  1  2  3^-5  10  12'4-15  18  25 

40  60  80  100  2S0KW 


Requirements 


NEW  EDUCATIONAL 
MAONETIC  AMPLIFIER 


liqq  I  by  Vl<KER$  Inc. 


for  School  and  Industrial  laboratories 


#  A  kdnit  (fotignnd  by  Vichofs  Cl#<tric  D'vitfOA  *0  Ktip 
itwdonfy  ond  mdwitfsoi  p«reonn«i  ob«Otn  o  «td«r  bnow* 
iodg*  of  *K«  <Koro<t»ri»ti€t  ond  oppl«COttOn«  of  htgh-por- 
formonco  s«lf  loluroting  mognottc  ompMiort 

#  All  tKroo  boiic  iinglo  pKoeo  tolf-iotwroting  circwfH  moy 
bo  itwdiod  ond  tho  odwcotionei  wnif  con  octwoMy  bo  vtod 
•n  oporoting  confroU  cifCwiH  Civoi  d  <  or  o  <  Owtpvt  wftoe 
d  C  or  •  <  control  powor 

#  Mognotic  Aoipltftor  ioborotory  MonwoU  ond  AAognot>C 
Amplifior  Dostgn  iwHotint  mclwdod  wttK  ooch  odwco* 
t*onol  wn«t 


VICKIRS  ELECTRIC  DIVISION 

VtjXIfL.-'*, 

I  oat  lOCUlT  STRUT  .  ST  lOAAtS  ),  MISSOURI 


Simple  Easy  to  Operate 
Economical  Standardization  of 
Unit  Mokes  This  New  Low  Rrice 
fossible 


Oniiioa  of 


SPECIALTY 
DRY  BATTERIES 

Custom  Built  to  Exacting 
Industrial  and  Electronic 


tPICIALTY  EAJjyRY  COMPANY 

A  SURSIOIAtV  or  THI  (wOW  RAV-O-VAC  COMRANV 

M  A  D  I  S  O  N^'Tr-'wl  $  C  O  N  S  I  N 


Whatever  the  unusual  purpose  or  requirements 
of  the  dry  battery  you  wont.  Specialty  Bottery 
Compony  con  help  you.  We  speciolize  in  sup¬ 
plying  hord-to  get  dry  batteries  for  thousonds  of 
special  uses  We  con  also  design  and  produce  a 
Specialty  battery  to  your  own  specifications. 


Write  For  our  Catalog 

Save  time  and  trouble.  Use  this 
cotalog  s  complete  listing  and  de¬ 
scriptions  to  find  exactly  the  bat¬ 
tery  you  need  for  any  conceiv¬ 
able  purpose. 
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NAMF 


ADDRFSS 


after  roughest  handling,  with 

this  new  insulation 


Vi'hat  J<x's  insulation  hriakdown  tost  you!*  ...  In  customers  "sourtil"  on 
your  prcnlutt’  In  salesmen  explaining;,  instead  of  selling  your  line'*  In  exies- 
sive  maintenante’ 

HH  fvto'  I'lher/jlas  Tubing  and  Sleevini;  is  prtxjf  that  insulation  tan  be 
toughened  apamst  abrasion  bsen  after  roui;h  handling’  and  sesere  bending, 
bll  "(vt')  ’  retains  its  rated  dieleitrit  stren^’th 

HM  <>|s>”  stays  supple  after  baking;  12  lunirs  at  1'.  No  Host  my;,  soften- 
iny;  or  blisteriny;  after  1*1  minutes  at  i2^'’l'.  hasit  |■|bery;las  braid  (UtM)®!  ) 
unatfeited  by  ay;iny>. 

^’ou  y;et  this  superior  l■llx■ry;las  insulation  at  the  priie  of  tiriiinary  lotton  base 
or  rayor-base  insulation  Often  a  less  ex|x-nsi\e  y;rade  of  insulation  tan  be 
used  sinte  there  is  little  or  no  loss  of  diekxtru  streny.’th  in  asstmbly  or 
pro'luit  use 

HH  Y)l9  "  IS  made  in  Cirades  A  l.  H  i,  C  l  and  C -2  in  all  sizes  from 
No.  2-1  to  'n"  milusise.  Samples  furnishul  y;ladly  on  retjuest. 

btNllIV,  HaRKIs  MA.MJtACI  l  ,  C.I>NSHt)HO<  K  hN ,  1*A 


SLtEVkiGS 


- - 

Bender),  H4rri\  Mt^.  Co.,  l)cp(.  I  - (.un%h«>h(Kken.  Pa. 

I  4m  intcrcsrcJ  in  HH  V>19  ribrr^I.»s  Tubing:  and  Sleeving  Send  samplev  for  production 

testing  <»f  (iradc _ _ m  sues  as  follows _ for _ _ operating  at  tern- 

(size  or  ID)  (product) 

peratunv  of  _  .‘F  at _ volts 


kSOT  IT  T^kr  4  U'liffth  of 

Hit  “649".  Kfiol  It.  Full  It  li*ht 

A.%  ymi  lan.  'ImikI  it  Hitn  tt»r 

knot  Thrrr  it  no  irMtkinic  No 
ihanae  m  the  dirteitru  ttn-nglh. 


u  h  IT  lukr  4  I  \ 

rogth  of  Mil  “649".  ^ 


iiob  tiM*  taiiipU  u|>  .tiKl  \  I 
<l(mn  hritkls  j|(.oiist  llw* 
of  4  «l<  tk  or  ilMir  See 
)h>h  ditfitult  It  ift  to  d^iiiaga 
tin'  looting. 


IIOI.II  s  \  ^ 

MS  M  il  I  VDK.RX^ 

II  I  ..kr  .X  \ 

UriKtii  1,1  Hil 

Holtl^^a  liiclilcl  ni..ti  It  iirulrr  it.  BH 
w  ill  not  tU|,(M,rl  i  omhiutum. 


Send  samples,  pamphlets  and  prices 
nn  other  BH  Prii.lucis  as  follows: 

□  HM  non-frayinR  t  iherglas  Sleeving 

C  Cotton  or  Rayon  base  Sleeving  and 
Tubing 
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MOREPERFORMANa 


OSCI^SYNCH^ 


Browning 


$W.OO 


(!«•  inch  Brownln9  'tcop* 


a  tinqU.  compact  unit  witti: 
•  Tri99arad  iwaap  ra*a  cont 


Dtivaf  ■ta9at  and  powar  supply  oi  tba 
9ansra1or.  Tha  uoy  mounlad  on  tha 
tronaducar  la  uaad  lor  amulalilcotlon 


2S.0CI0  micfo>acO"di  pai 
•  Sawtootti  loaap  ra'a  lO 


of  the  transducer — it  is  somelime-i 
necessary  to  make  a  small  adjust¬ 
ment  to  the  generator  frequency. 
For  this  reason  a  variahle-fre- 
<iuency  source  of  power  is  provided. 

The  transducer  employed  in  the 
Milliard  equipment  offers  scope  for 
work  in  the  metallurKical  field  in 
the  mi.xinjr  of  powdered  and  molten 
metals  in  alloy  priKluction,  It  is 
possible  that  the  equipment  could 
also  Ik*  used  for  speedinjf  up  the 
priKess  of  solidification  in  molten 
tin  and  aluminum,  and  for  the  tin- 
nini;  of  aluminum  and  similar 
metals. 

Kmulsirtcation  of  a  number  of 
liipiids  and  the  precipitation  or  dis¬ 
persion  of  particles  in  suspension 
are  further  jiossibilities  of  ultra¬ 
sonics  receivinvr  attention.  A  cer¬ 
tain  amount  of  success  is  reported 
in  cleansing  and  washing  ajqilica- 
tions.  especially  with  cotton  and 
rayon  waste.  It  is  not  only  possible 
to  priMiuce  a  much  hitfher  dejrree 
of  cleansinjf,  but  it  is  also  possible 
to  reduce  the  time  of  treatment. 


•  Scmitivity  0  075  *olt»  RMS 


•  HoritOfttwl 


#  SwlF-cwIibrwttn^  on  bc*S  X  and 


plus  thest  ElKTRICAl 
and  MECHANICAl  laatures 


•  Rccdily  poricbl* 

bu)  so  poundl 


•  SUPl  cathode-ray  tube  operates  at  accelerating  potential  of  2600 
volta  •  Sweep  starting  time  is  approaimately  0.1  microsecond 

•  Sweep  may  be  triggered  or  synchronized  by  positive  or  negative 
sine-wave  or  pulse  signals  of  O.S  volts  (external)  or  0.7S  inches 
deflection  (from  vertical  amplifier)  •  Three-step  attenuator  — 
100:1,  10:1,  and  1:1,  plus  continuous  adjustability  over  entire  range 
a  Peak  to-peak  vertical  calibration  voltages  of  0-2-20-200  at  accu¬ 
racy  of  *  10*^  •  Cathode  connection,  brought  out  to  front  panel, 
allows  external  blanking  and  marker  connection  •  All  deflection 
plates  are  available  for  direct  connection  •  Steel  cabinet  finished 
in  black  wrinkle  •  Steel  panel  finished  in  black  leatherette 

•  Copper-plated  steel  chassis  with  lacquer  finish  •  Controls 
grouped  by  function  for  operating  convenience  •  Free-view  screen 
has  graduated  X-  and  Y  axis  scales  •  Size:  10’  wide.  14')’  high, 
1644"  deep  •  Instrument  draws  180  volt-amperes  at  115  volts 
60  cycles. 

NET  PRICE.  F  O  B  Winchester.  Mass.  $485  00 


.'siniplt*  l)«‘\iuli«>ii  I.iiiiilrr 

By  ViRiiiL  M.  Brittaiv 

Portland.  Orrgon 

To  I.IMIT  thi*  fri*qut*ni’y  dfviation 
produi‘i*d  by  a  pha.<e-modulated 
traii.imittor,  it  is  neco.ssary  to  limit 
the  slope  of  the  audio-frequency 
wave  applied  to  the  phase  modu¬ 
lator. 

A  methinl  of  slope  limitinpr  which 


MEE  lUllETIN  C''**  further  data  on  this  new,  low-cost,  versatile 
oscillosynchroscope.  Ask  for  data  sheet  ON-54E. 
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you  CAN  BE  SURE..  IF  n 

\M'stin<ihouse 


No  Program 
Interruptions 

How  KDKA  MAKES  SURE 
with  Selenium  Rectifiers 


You,  tiM),  can  have  a  fH)wer  rectifier  that  is 
gtHid  for  the  life  of  yt>ur  transmitter.  Cione 
forever  will  he  those  costly  program  inter* 
ruptions  caused  by  the  sudden  necessity  of 
replacing  power  tubes. 

Since  Selenium  stacks  were  installed  at 
KDKA,  power  rectifiers  are  no  longer 
critical  components.  In  addition  to  many 
years  *>f  service,  these  Selenium  rectifiers 
provide  »)ther  benefits.  No  warm-up  period 
or  filament  power  required  .  .  .  ability  to 
withstand  relatively  high  inverse  surges  . . . 
takes  temporary  or  prolonged  overloads 
without  damage. 

Vi'hy  not  be  assured  of  stable  operation  of 
y»)ur  power  rectifier  .  .  .  of  program  con¬ 
tinuity  at  full  signal  strength.  Your  nearby 
Westinghouse  representative  will  tell  you 
how  to  get  the  job-proved  Kectox.  Ask 
him  for  a  copy  of  DB-19-<)25  or  write 
^X’estinghouse  Flectric  (Corporation,  Post 
Dftice  Box  H6H,  Pittsburgh  ■SO,  Pa.  J-21S68 


Ructifiurt  A  Chai|M>v> 
ALL  INDUSTRIES 
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ERIE  RESISTOR  CORP.  PRODUCTS 

•  CERAMICON  TRIMMERS 

Sty  1m  TS2A  -  TD2A  — S32  &  557  In  all  standard  voIum 

•  SILVER  BUTTON  MICA  CAPACITORS 

StylM:  FA — CB — and  othsrs 

•  CERAMICON  and  CP  CAPACITORS 

NPO  N080-N330-N750  in  stock 


•  DISC  CERAMICON 


StylM:  811  and  621 

•  FEED  THRU  CERAMICON 

Style  362  and  others 

We  are  still  continuing  to  supply  our  customers  with  "rare" 
and  much  needed  Resistors  and  I  Potentiometers. 


LEGRI  S  CO.  INC. 


130  West  102nd  Street 


d  Street  New  York  25,  N.  Y. 

Telephone:  ACademy  2-0018 


m  PROVIDE  DELAYS  RANGING 
^  FROM  I  TO  I20’SECONDS 

Features:  —  Compensated  for  ambient  tempera¬ 
ture  changM  from  — Uo*  to  110*  F  .  . .  Hermetically 
sealed:  not  affected  by  altitude,  moisture  or  other 
climate  changM . . .  Explosion-proof . . .  Octal  radio 
base  .  .  .  Compact,  lignt.  ruaged,  inexpensive  .  .  . 
Circuits  available:  SPST  Normally  Open; 

SPST  Normally  Closed. 
PROBLEM?  Send  for  "Special  Problem  Sheet" 


,  raiT.ct  Of  t«.  *»-ii  .H.ftiTf  Amperite 

regulators] 

■  50%  ’1%  I 

cheapMt,  and  most  compact  method  of  obtednina 
current  or  voltage  regulation . . .  For  currents  of  .060 
to  6  Amps. . . .  Hermetically  sealed;  not  oifected  by 
altitude,  ambient  temperature,  humidity.,  I 

Write  tor  4  page  llluMtrated  Bulletin.  I 


SOURCE: 

FOR  HIGHLY  SPECIAL¬ 
IZED  APPLICATIONS 

THE  TRANSFORMER 
SOURCE  IS  SPERRY 

Vacuum  -  impregnated, 
HIPERSIL  core,  open  or 
cased  transformers  to  meet 
exacting  electrical  require¬ 
ments  in  any  given  case 
size.  Special  design  skills, 
premium  materials,  pains¬ 
taking  manufacture  of  cus¬ 
tom  units.  If  you  have  a 
transformer  problem,  con¬ 
sult  us  immediately. 

WHITE  FOR' SPECIFICATION 
FORMS  TO  FACILITATE 
NEGOTIATION  SERVICE. 


MPtRITt  CO  ,  Inc..  Ml  Sfoodwov,  N*w  Toth  12  ,  N.  T. 
In  Canada  Allas  Radio  Cotp  Ltd  SSO  King  St  W 


SPERRY  PRODUCTS,  INC. 

DANBURY.  CONN. 

TltlfHONI  OANIUIT  4000 


25,000  Voll» 


Cootr.U.d  M..  «><» 


10*  Slop,  of 


IM 


April.  1950  —  ELECTRONICS 


c 


Federated  makes  every 
cummeriial  solder  .  .  . 
Asarcu  l4ody  Filler  Metal,  acid-core,  solid 
wire,  spray -gun,  and  bar ...  purity  and  composition 
guaranteed  by  the  world's  leading  supplier  of  solder. 


METALS 

Division  of  AMERICAN  SMELTING  AND  REFINING  COMPANY 
120  Broadway,  New  York  5,  N.  Y. 

OFFICES  IN  PRINCIPAL  CITIES  ACROSS  THE  NATION 
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rosin  core  solder 


Look  for  the  orange  package 
sally  popular  solder  for  use  in  electrical 
applications  where  bonding  must  be 
secure  and  tree  from  corrtision. 


The  flux  IS  in  the  solder 
you  need  is  heat'  Federated  Rosin 
Core  Solder  is  available  in 
1,  5,  and  20-pound 


4 

y 


1 


(WHEN  YOU  WANT  A  MINIATURE  CARTRIDGE 

F  TOtdi 

SMOOTH  RESPONSE 


CHIC* 


•  Asiatic  engineers  have 
accomplished  in  their  tiny 
new  ’AC"  Series  Crystal  Car¬ 
tridges  a  mechanical  drive 
system  with  a  new  low  in  in¬ 
ertia  It's  the  primary  source  of 
O  new  degree  of  smoothness  of 
response  You  will  also  note 
:new  tracking  excellence  and 
^ow  needle  talk  also  [xirtially 
due  to  the  drive  system  Overall 
excellence  of  frequency  re- 
S(x>iise  IS  particularly  superior 
In  the  high  frequencies.  It  you 

hav€*  not  already  done  so.  by  all  means  check  the  perfection  of  sound 
reproduction  which  these  advanced  little  cartridges  are  capable  of 
delivering. 

*'AC  ‘  Series  Cartridges  weigh  approximately  five  grams  and  are  about 
S  16  thick  X  1  2'  high  x  1  I  2'  long,  not  including  pins.  They  are 
Ovuilable  in  double  needle  turnover  or  single  needle  models,  the  latter 
bi  choice  of  three  mil  stylus  tip  for  78  RPM.  one-mil  for  33-1  3  or  45, 
Or  with  special  Astatic  All  Groove  tip  for  all  record  typies.  Astatic's 
exclusive  Tyjie  'C"  Taper-Lock  Needle,  easily  changeable  without 
tools.  IS  used  throughout  Housings  are  of  molded  Bokelite,  with  metal 
mounting  brackets  (fit  standard  1  2"  mounting  center)  and  needle 
guards  Write  tor  complete  spiecitications. 


AC 


Changing  the  Type  "C*  toptr-Lock  Needle 


Plcictnq  thumbnoil  aqoinst  stub  at  of  n*»dU 
lA  Simply  push  in  du^ction  of  arrow  to  i^movs 
To  uis«rt  fold  card,  on  which  nvw  comss. 

al  >nq  scor*d  lins  plac#  narrc-'W  end  of  n##dle 
shank  m  w)d«  snd  of  m*tal  cartiidq#  qroove  (B 
and  pull  card  in  diri^ction  of  arrow 


4  ffttsE  m^am40ttmr9id 

••Jre  ikn-aJaPmemt  4  •  pmtemit 


runs  AT  WOIK  (csst.niMd 

consists  of  ditTerentiatinjf  the 
Audio-freguency  wAve,  clippintr  the 
voItsKe  {leaks  from  that  wave,  and 
then  intejrratinK  the  clipped  wave, 
wa.s  descrilied  in  a  recent  article.’ 

A  somewhat  simpler  method  of 
slope  limitinjr  which  is  suitable  for 
use  as  a  deviation  limiter  in  pha.se- 
modulated  transmitters  is  illus¬ 
trated  in  Fiir.  1.  This  method  use® 
neither  differentiatinB’  nor  infe- 
Kratin)!'  circuits,  and  the  circuit  loss 
is  comparatively  low  when  limiting 
does  not  occur. 

The  {irinciple  of  operation  of  the 
device  depends  uiMin  the  current 
and  Voltaire  relationships  in  a  ca¬ 
pacitance.  These  are  expressed  'ny 
the  e<|uation  i  =  C  (de/dt). 

In  the  e<iuation,  it  is  seen  that 
the  current  and  the  derivative  of 


j  LiMiTtA 

1 

'  <  ki. 

r  ife 

rtC.  I—  Basic  circuit  tor  llmllinq  current 
to  a  capacitor 


the  Voltaire  wave  are  linearly  re¬ 
lated.  Since  the  derivative  of  the 
Voltaire  wave  is  the  slojie  of  the 
voltaire  wave,  the  maximum  value 
of  the  .slojie  may  be  limited  by 
simply  limitinK  the  current  flowing 
in  the  capacitance  to  an  appropri¬ 
ate  maximum  value.  This  leads 
to  a  basic  circuit  as  shown  in 
Fiir.  1. 

A  jiractical  form  of  the  circuit 
is  shown  in  Fiir.  2.  The  constants 
of  the  circuit  are  such  that  the  twin 
diode  is  actually  a  current  limiter; 
current  limiters  such  as  this  are 
freijuently  used  to  produce  a  clipiied 
voltaire  wave  by  passinR  the  limited 
current  throuKh  a  resistive  net¬ 
work  and  utiliziiiK  the  voltaire  de¬ 
veloped  across  a  resistor  by  the 
limited  current;  however  in  this 
ca.se  it  can  be  shown  by  means  of 
an  o.scilloscojie  that  clipped  voltaire 
waves  do  not  exi.st  in  the  circuit. 

When  no  limitinir  occurs,  the  out¬ 
put  voltaire  is  only  sliphtly  less  than 
the  input  voltaire,  and  there  is  very 
little,  if  any,  pha.se  shift  in  the 
circuit. 

The  device  functions  very  satis- 


tM 
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•  AfUr  tiniiprohiMisive  examinations  and  the  most  out* 

standing  men  in  airline  operations  and  communieations  have 
almost  without  exeeption  speeified  the  Collins  51  It  airerafl 
receiver  for  navigational  use*  of  the  omnidirevtiunal  ranges* 

By  their  choie'e*,  nearly  all  major  Unite'd  State's  airline's 
have  installe*el  or  s«M>n  will  install  thbe  e*fficie*nt,  trustworthy 
re*e'eive*r  and  ace'e*ssory  instrunu'ntation,  to  take  full  advan« 
tage  of  the  new  VHK  radio  facilitie*s  with  which  most  of 
Ame*rica’s  airways  are*  now  equip|M*d. 

The  Collins  Slit  e*e4uipme*nt  anel  its  etimpanion  VHK  air* 
Imme  transmitte*r,  the*  (\illins  17L,  are  also  providing  up-tos 
the-minute  navigation  and  ceimmunications  in  an  incn*asinf{ 
niimlier  of  private*  and  husine*ss  plane's.  Write  us  today  for 
de*seTiptive*  hulle*tins. 


•  AmeTican  .Airline-s 

•  t'apital  .Airlines 

•  Chicago  and  Southern  Air 

l.ines 

•  Colonial  Airline'S 

•  Ceintinenlal  Air  Cine'S 

•  Kaste'rn  Air  I. ini's 
s  National  Airline's 


•  Northwi'st  Airline's 

•  I’anAnieruan  W'orlelAirways 

SysU'm 

•  Itohinson  Airline's 

s  Transe-ontinental  &  Western 
Air 

•  Unite*et  Air  l.ine*s 


COLLINS  RADIO  COMPANY,  Cedar  Rapids,  Iowa 


1 1  Watt  43nd  Seraal 
NfW  YOlX  IS 
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Large  or  Small 

PAPER  TUBES 


MIR  1000  sizts 


TEST  EQUIPMEliT 

.  i,  ' 


Toll 


Intido  Porimotors  from  .S92’  to  19* 

M’lth  tpciialized  experience  and  auiomaiic 
equipment,  PAR  A  M<  lUNl  produce*  a 
wide  ranice  of  spiral  wound  paper  lube* 
lo  meet  e*er>  need  .  from  '  i  to  JO'  Ion*, 
from  JO^'to  10*  inside  perimeter,  includ¬ 
ing  many  odd  sires  of  square  and  rectan- 
Kular  tubes  I  sed  by  leading  manufacturers. 
Hi-I>itlrtlrtc,  Ui-Slrenglh  Kraft,  Fish 
Paper,  Red  Rope,  or  any  combination, 
wound  on  automatic  machines  Tolerances 
plus  or  minus  OOJ'.  Made  lo  your  specifi- 
canons  or  engineered  for  YOlL 


frequency 


irililiuunf  PAPER  TUBE  CORP. 

616  LAFAYITTE  ST.,  FORT  WAYNE  2,  IND. 

MtiHuf^clirert  »f  I  it  king  /or  the  lileitruol  Int/uitry 


graphite  anode 


Frec^uency  drift  from  short  wave 
and  FM  transmitters,  diathermy  and 
electronic  heating  machines  can  be 
reduced  with  graphite  anode  os¬ 
cillators. 

And  when  tubes  are  e<]uipped  with 
non-warping  Speer  graphite  anodes, 
frequency  drift  reaches  a  new  low  — 
stability  of  inter-clectrode  capaci¬ 
tances  is  assured  —  warping  in  other 
tube  elements  is  inhibited. 

In  other  vacuum  rubes  —  power,  rec¬ 
tifier  and  modulator,  Speer  graphite 
anodes  impart  these  characteristics 
which  cannot  be  obtained  through 
the  use  of  any  other  type  anode.  1  ry 
graphite  anode  tubes  in  your  equip¬ 
ment  and  you'll  see  why  the  current 
trend  is  to  graphite. 

Look  for  graphite  anodes  when 
you’re  looking  for  better  tubes. 


tXTTtlV 

(IIMINATOI 


fcf.  Tto^ 


HEATH  COMPANY 

•  INTON  HAaaoa,  14 

MICHIGAN  ffWW 
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Blaw-Knox  is  building 

MORE  RINGSIDE  SEATS 

for  the  fast-growing  TV  audience 


Not  comi^loto  stations,  of  course,  but  those  outward  aiui  visible 
signs  of  top  video  tr.insniission  efficiency— Hlaw-Knox  Antenna 
'Fowers  .  .  .  Electronic  P'ngineers  know  what  they  want,  and 
know  what  suppliers  can  liest  meet  their  rerjuirements.  For  the 
design,  fabrication  and  erection  of  their  antenna  sup|X)rt, 
Hlaw-Knox  comes  to  mind  first  IxK^ause  it  "came  to  radio”  first. 


BLAW-KNOX  DIVISION 
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TbIiS  AT  WO«K 


FIG.  2  Fracllcal  circtiil  oi  daTiotion 
Umllaf 


factorily  in  limitinK  deviation  in  a 
phase-modulated  transmitter  of  the 
type  used  for  mobile  radiotelephone 
.service. 

Kkierknce 

(1)  Marhin  H.  Wlrikl«*r.  Instantaneous 
l»«*vlatton  Cuhlrnl,  1.  i»  .*7. 


TWO  NKW  W  AVKOI  IDK-()I  TPI  T  KKFLKX  KLYSTRONS 
Variaii  eiiKinrerrd  U»  tune  over  the  frequenry  ran|;e  from 
K.KIO  to  17,500  meftM'yrleH.  Theme  tubem  are  demiKned  for 
transmitter  Ner\ice.  for  use  am  l<»ral  omcillatorm  and  bench 
omrillators  an  a  power  <wiurre  for  mea.HurementH.  The  tubes 
are  small,  liicht  and  sturdily  built.  Manxes  with  mira  win¬ 
dows  b«>lt  directly  to  the  waveguide  with  a  lapped  surface 
t4>  avoid  reflections  and  leakace.  .Special  ftrid  twhniques  in¬ 
crease  efficiency,  reduce  microphonics.  A  single  screw  tuner 
covers  the  entire  broad  tuning  range. 


f Umipiilcr  Siiiiiiliilcs  Flight 

Flight  charactcri.stic.s  and  control 
equipment  of  an  aircraft  can  l)e 
checked  prior  to  its  con.struction  on 
a  calculator  known  a.t  the  flight 
simulator.  With  it,  .MIT  engineers 
will  bt*  able  to  .set  up  an  electrical 
model  of  any  aircraft  which  is  in  an 
advanced  stage  of  design  and  then 
apply  an  actual  autopilot  to  fly  this 
nonexistent,  theoretical  craft. 

The  autopilot  then  has  exactly 
the  .same  problem  that  it  would 
have  in  the  actual  flight  of  the  mis¬ 
sile  or  airplane,  were  the  prototype 
built.  Thus  the  simulator  flight 


FIcctrical  Chartuieristics 

x-is  \-u 

Hrant  VoltAfr  MiO  volts  mux  Mk)  volts,  mAX 

Hesni  ('urreni  ms,  msx  flO  ms.  msx 

Hester  Vultsfe  ^  3  volts  6  3  volts 

Hester  Current  I  1  smp  1  1  smp 

Heflevtor  Voltsfe  0  to  ~  luUO  vulti  0  to  — 1000  volts 

Tunms  Hsn«e  8  I00-1S.40U  me  min  13.400-17.500  me  min 

Power  Output  100  milliwstts.  min  with  10  to  100  mllllwstts 

tf  snafurmer 

Mechanical  Specifications 

C*atho<|e  Oxide  rt^sted  unipotentisl  Oxide  costed,  unipotentisl 

(  lesrsnce  dimenatona  3'i  x  x  3*i  in  3*3  x  3*3  x  3*3  in. 

Wetchl  6  ounce*  5  ounce* 

IKitput  l'lsn(e  Mstra  with  atsndsrd  (Un(e  Mstea  with  Msndsrd  flstiite 

fi»r  1  X  *3  X  0  050  in  wsve-  for  0  703  x  0  391  x  0  040 
guide  in  wsveguide 

C'oullnf  forced  sir  cooling  required  Forced  sir  cixiling  required 

for  l>esm  power  input*  ex-  for  besm  power  input* 
ceeding  10  wstta  exceeding  iO  wstU 

Mounting  position  Any  Any 

Typical  0|ir ration 

Fiequencv  10  UOU  me  18. not)  me 

flesm  Voltage  4<X)  volts  800  volts 

Hesm  Current  48  ms  30  ms 

Krflet  tor  Voltage  575  volts  280  volts 

Power  Output  230  milliwatts  35  milliwatts 

l-*»sd  VSNfcR  t,e*s  than  1  t 

M«Klulstton 

lisndwtdth  30  me  50  me 

Temperature 

coeffu  lent  l  ess  than  0  35  me  per  degree  C 


Not  Illustrated.  \  31  klfwtrtm.  KUe-watt  two-ca\lt>  iMirlllator.  Height 
ap|>r«»«lmalel>  ounces.  S|>eeifteatlons  u|>on  requeat. 


Computar  ponsl  whara  cboroctarlstica 
of  tha  plana  ora  sat  up  coatoina  alac- 
Ironic  alaaants  lor  oddlnq.  multtplrinq 
ond  Lnlaqratinq 


99  tra$hinfiton  st 


mMMoriaiPM 
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DriV«r-Harris 


HERE  WAS  THE  PROBLEM: 

How  to  obtain  a  strong,  rigid  assembly  for  conductors  sup¬ 
porting  the  filaments  of  sealed  beam  automobile  headlights 
and,  at  the  same  time,  make  a  perfect  seal  between  the  con¬ 
ductors  and  the  glass  housing  of  the  lamp,  so  that  gas  sealed 
within  the  lamp  might  not  escape. 


AND  HERE'S  THE  SOLUTION: 

The  back  wall  of  the  lamp,  cast  from  Pyrex-like  glass,  has 
three  holes  through  which  the  conductors  can  be  passed.  The 
area  around  these  holes  is  heated  until  the  glass  is  near-molten. 
Over  each  hole,  on  the  rear  side  of  the  lamp,  is  then  placed  a 
"thimble" — made  of  specia/Zv  produced  D-H  alloy.  These 
thimbles  are  pressed  into  the  molten  glass,  which,  upon  cool¬ 
ing,  holds  them  firmly  in  position.  The  conductors  are  then 
passed  through  the  holes  in  the  glass  wall,  and  their  free  ends 
soldered  to  the  base  of  each  thimble  respectively.  Lugs  sol¬ 
dered  to  the  thimbles,  outside,  provide  terminals  for  mounting 
the  lamp  in  a  socket.  In  this  manner,  a  strong,  stable,  gas- 
tight  assembly  is  obtained. 

Westinghouse  discussed  its  needs  with  Driver-Harrii.  Could 
the  necessary  type  of  thimble  stock  be  obtained,  and  supplied 
in  strip  form,  .009"  thick,  with  negligible  tolerances? 

The  answer  is  found  on  all  Westinghouse  sealed  beam  head¬ 
lights  today.  Driver- Harris  not  only  produces  an  alloy  with 
precisely  the  properties  needed,  but  advanced  D  H  rolling 
techniques  meet  the  exacting  dimensional  requirements 
specified. 

SPECIAL  ALLOYS  FOR  SPECIAL  PURPOSES  is  an  important 
phase  of  our  business.  If  you  have  been  unable  to  find  the 
alloy  you  need,  tell  us  about  it.  Our  50  years  of  development 
and  manufacturing  experience  are  at  your  service. 


The  part  played  by  the  metal  thimbles 
in  solving  the  problem  is  vitally  important: 

1.  It  is  imperative  that  the  thimbles  be  composed  of  a 
metal  alloy  wif/i  a  coefficient  of  enpannon  closely  ap¬ 
proximating  that  of  glass  at  all  temperatures  up  to 
the  melting  point  of  glass  Any  appreciable  difference 
in  the  rates  of  expansion  would  result  in  the  glass 
being  fractured. 

2.  The  thimble  stock  must  be  initially  and  entirely 
gas-free — to  avoid  the  possibility  of  bubbles  or  strains 
being  formed  in  the  glass  at  the  seal. 

3.  The  stock  must  be  held  to  extremely  close  tolerances 
when  manufactured — to  meet  the  requirements  of  metic¬ 
ulous,  high-speed  presses  and  dies  specially  developed 
to  produce  the  thimbles. 


Maksrt  of  » orld  foirioul  Nictiroir***  and  ormr  BO 
altojri  for  Ihs  •ftciricof,  •iectfonic  and  hsof  iisohng  folds 


BIANCHfJ  Chicoge,  Detroit.  CItvolond.  let  Angolot,  Son  Frencitco 
Monufoctwrod  and  told  in  Conodo  by 
The  B  CHEtNING  WISE  COMfANY,  ITD  .  Homilton,  Ontor.o.  Conodo 
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VSWR  and  RF  WATTMETER 


HKKE.  is  an  overall 
treatment  frequen¬ 
cy  ra4iar  that  covers  es 
arntial  tbeury,  useful  tech¬ 
niques  and  practical  uses 
of  this  new  and  important 
phase  of  ratiar  techoulucr- 
Kelketinc  the  hnUtnas  of 
a  broad  research  ana  de* 
veinpment  pr<>CTam  initi¬ 
aled  by  MCA.  this 
a  wealth  of  timeW  data  di 
understanlma  of  the  pn 
..f  K  M  radar 


pnaciptes  and 
techaiquei 

•  Circuits 

•  Apparatus 

•  Applicatians 


MM  560  SERIES 


rises  atsnSaed  ••••sstsrs  sufstisd 

set  tya#  n  Is  sseaul  UG  2i  U  stls»»s< 
IS  «6  •  U  sad  PG  •  U  esMs 
Tt»«  lastruwssi  i*  sttsplisd  s«  rMlssst 
•  its  UNf  typs  ssessetsei  f#  s<sssl  U 
laP  sttseaad  Is  MG  1  U  ss4  MG  •  U 


Provides  instont  ossuronct  of  proper 
functiOMinq  of  entire  KF  portion  of 
transmitter,  ontenno,  ond  tronsmission 
line 


This  new  MicroMotcb  reads  directly 
the  incident  power,  reflected  power 
net  power  to  lood,  ond  VSWR  of  the 
load  Complete  S97  00 


■<66,  pates. 

6  1  5 

no  iliusrrations. 
$4  00 


- — — ,  --■]  BRISTOL,  CONNECTICUT 

OiMMSsIse  OsItiOs  sf  CsslissstsI  U  i  A  ky  MCA  Isisenatisnsl  0<«  MV  M  V  U  M  A 


Hv  <1  I  luk 

Keiewe«6  lufiweer.  k(  t,  tj^horMontf  fWiyiisw 


•  up  and  dc-vrlop*  the  general 
e  »nd  <frterminations  by 

.»  the  r.iifio  liortt'-tiy  of  an  f-m 
irti  V  <>*)^idered.  imludtnt  direc* 
and  rereption,  00- 
Mie  the  radio  trequeticy  power 
u  >  in.-lular  -r*  riHitruUing  these 
jti.i’  fiii!  .  -nlrol  devices  suit- 
I  Ml  .!  .M  intii  ihe  uvefu!  forms 
%h.itt  |w»*itutiis.  frequency 
«l>rrtritm  •Itsplav,  etc., 
.te  .|i«cti4sed  in  detail. 

The  kinem.itics  of  sim¬ 
ple  fire  r.ifiirol  pioblrms 
c  de>eli>t>ed.  and  s|>eotf- 
c  t  m  radat  equipment 
neetied  to  s*'lve  such 
pf*.Mems  IS  descnhed 
llrtailrd  treatment  is 
given  tu  st>eiial  princi- 
l>)ri  and  circuits  typical 
•t  t  m  radar 


Tymcol  hsodinqi 

S  Prinrisist  sf  sf 
srstiss 

s  Si^slf  and  Msiti 
Sis  Tarfsl  6y« 
trail 

•  Madis  Asssratui 

Is  F-M  Radar 
Mysissit 

•  Aessstsry  CirewHi 
s  Msliss  sf  Air- 

rrsft  snd  Miisile* 


THE  RIGHT  MOTOR  AT  THE  RIGHT  PRICE 
IMC  AND  CYCIONM  TRACTIONAI  H  R.  MOTORS 


ModsI  300  is  o  brilliont.  seosonsd  psrformsr  wsod  satsn- 
sivsly  by  fwodtng  monufocrursn  of  Korns  mo«is  pro(S<tori, 
vending  uNKhinei.  portable  fools,  rodof  and  elecfrontc 
equipment,  roilrood  signol  lights,  laboratory  ttirrers 
wherever  o  froctionol  h  p  motor  of  proved  dependability 
IS  needed  of  low  cost 

lor  complete  informotion  obout  EMC  model  500  or  any 
of  the  fomous  EMC  universol.  shunt  wound  or  sKoded  pole 
motors  ond  Cydohm  induction  motors,  write  for  hondy 
reference  literature  ond  specificotion  sheets  All  EMC  and 
CycloKm  motori  con  be  furnished  with  geor  units.  12 
models,  hundreds  of  rqtios 

EMC  ond  Cydohm  froctionol  h  p  motors  ore  mode  by 
froctionol  h  p  speiiohsts  ycur  guarantee  of  the  right 
motor  ot  the  right  price 


SEE  THIS  BOOK 
10  DAYS  FREE 


McGrow-Hill  Book  Co. 
310  W  43nd  Street 
N«w  York  IB,  N  Y. 


I  ‘tvllwry. 
,  If 

I  orlilivs' 


HOWARD  INDUSTRIES.  INC.  DEPT.  BR,  RACINE,  WISC. 


Cssiss' 
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DUPONTIEFLON" 

gives  maximum  effuiensy,  durability  in  to-ax  connectors 

for  Sperry  radar  set 


SILVERIO  BRASS 


TEFLON 


Tough  new  plastic  has 


low  dielectric  constant,  low  loss  factor. 


Coaxial  connactor  in  marina  radar  sot  — 
ottochat  fUxibla  cable  to  a 
rigid  housing 


excellent  heat- resistance 


'iNtiteifPVt  msJ*  lr>  Ihm 

(  pnn  .  /or  Spetvy  (ivnra.yN'  f  v 


Whfn  it  material  na|uin-mcnt  ralla  for 
lotf  (iicUa  trie  lainxliint,  lotv  loss  fat  tor, 
hiuh  hfat-rfsti!i|-anff,  toujthnfss.  rt-toli- 
fnt  y—  Ihcrt'  is  one  matt-rial  that  has  all 
thfst-  |)ro|a-rtifs.  Dii  1‘ont  '"rt-thm”  It-t- 
rafluoroi-thylt-nt-  ri-sin.  'I’hitt's  why 
"Tt-fittn'  is  su|M'ritir  to  all  tttht-r  ma¬ 
tt-rials  for  ust-  in  hi»{h-frt‘i)ut-iit  y  t-ori- 
ni-ftors.  'I'hat’s  why  S|M-rrv  iis«*s  "'I’l-f- 
lon"  for  thf  insulation  in  tin-  t-oaxial 
fonntstors  for  this  marint-  ratlar  st-t. 
''Ti-flon"  |>ro%  iilfs  unt-tjualt-tl  transmis¬ 
sion  ftlitit-nt-y  plus  uutstandinx  dura- 
hility. 

First,  "Tfflon”  has  a  low  dii-ltstrit- 
constant  TJ.O  ,  constant  ovt-r  the  cntin- 
range  of  frt-tjui-nt  u-s  mt-asurtsl  to  date. 
This  minimizes  ste|)  (list  tmtinuities  that 
prtsluce  reflis-tions  of  jKiwer.  In  addi- 
titin.  It  has  a  Itiw  hiss  factor  0  (KKia-  — 
(H>  that  little  pttwer  is  lost  at  the  con- 


net'tor.  and  the  insulation  tha-s  not  heat 
up  in  serv  ice 

Along  with  thi-se  outstaniling  elta- 
trical  (irofM-rties.  '"reflon”  has  high  heat 
resistance  serves  up  to  •'>(X)  F.l,  elimi¬ 
nates  danger  of  melting  the  insulation 
when  soldering  connections  during  as- 
semhly.  It's  tough,  tisi,  even  at  tem- 
|a-ratures  as  low  as  -W)  F.,  wtin't  break 
or  crack  if  connectors  are  dro|>|H-d  or 
hanged,  has  just  enough  resiliency  to 
give  and  conform  when  stn-ssi-d  during 
installation. 

■"reflon"  is  supplied  hy  Du  1‘ont  in 
standard  shaia-s  i rials,  tula-s,  she«-ts 
and  ta|a-  and  molding  {siwders.  Or  we 
will  recommend  molders  or  fahricators 
who  can  supply  finished  parts  of  "Tef¬ 
lon."  Write  tialay  for  more  informa¬ 
tion.  Our  technical  staff  will  la-  glad  to 
help  you.  Fi.  I.  du  Font  de  Nemours  & 


Co  Inc.),  l*olychemicals  Department, 
I’lastics  Sal«*s  ()lfic«-s:  dfiO  Fifth  Ave., 
■New  York  I,  N.  Y,;  7  ,S.  Dearlairn  ,St., 
Chicago  3,  III.;  H-1.5  K.  litMh  St.,  Isis 
.-\ng(-h-s,  California.  u  •  orr 


•*•.  U.  •.  MT.  Off 


PLASTICS 

Itttar  Tliia|(  far  lattar  ll«ia| 
...tbreugb  Claafifry 
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HOW  TO  Solut  YOUR  CARTRIDGE  PROBIIMS 


ikep^/. 


^  TO  GET  EVERYTHING  YOU  WANT 

"Dxmc' 


□  fOtQUiNCY  BfSPONSe  to.lo-ed  lo  me 

rrqt/«f •mvfiTt  you'  lyiTcm  Cleon,  wide 
fonge  .  .  .  roll  .  Of  cut  off  choroctef' 

tttrci  ...  to  your  tpecificat»ont. 


C-V  Torquo  Drive  fortridgei,  reto- 
noled  only  by  cryelol  ttiffnoti  and  low 
moti  driving  tyilom,  offer  wide  ronge, 
peoh-free  response.  The  system  con  be 
mechanically  tuned  to  obtain  any  curve 


□  OUTPUT  VOlTAOe  sufficient  lor  full 
power  Output  without  sacrificing  desired 
compliance 


Q  lATtPAl  compliance  lor  excellent 
low  IrequerKy  tiociiing  at  S-6  grams  force 


■  Q]  VERTICAL  compliance  to  minimiie 
'  record  ond  t.p  wear. 


i  r~l  PUmBLE  Pick  up  audibly  suppressed 
\  without  ulterotion  of  frequency  response 
I  characteristics. 

moisture  protection  from  high 

.humidity  at  no  extra  cost. 


performance  dependability  to  os- 
ttobir  retpont*  dripite  temperature 
'change 


Q  MINIMUM  tracking  force  Guoron- 

teed  tfO<h»ng  throughout  the  frequerKy 
ipe<.tfum  at  only  5  6  grams  force 

n  STYUI  OUAUTY  long  wearing,  preci¬ 
sion  ground  tips  to*  high  fidelity  reproduC* 
tion  orsd  mmimym  record  weor. 


Q  uniformity  in  production  Precise 

conformity  to  loborotory  established  speCt- 
ftcations  in  quantity  production 


□  DUAL  stylus  set  down  Piecise  set 
down  ursoHeied  by  stylus  leplacement 

e  iSnIt  I  \  1.'i..ut  Mine  x'ses  smi  ii!l 
these  (cjliiics  Xixil.ihlc  in  s  nxl.  suhis 
i*r  tlii.il  sis  Ins  tiiH-s  I..!  I,  4S  xn.l 
Tx  ipni  sinRir  spcfj  I'l  iniilli  speed 
icsoid  pl.isris  1  V  rnxiiireis  .iml  lull 
Ix^ilitirs  xic  XI  ..lui  sciSKC 


By  mechanical  step-up,  stylus  force 
is  multiplied  30  limes  in  the  Torque 
Drive  system,  producing  a  high  voltage 
output  to  compliance  ratio. 

lateral  compliance  exceeds  unity  in 
E'V  cartridges  because  bearings,  bush¬ 
ings  and  other  types  of  friction  are 
eliminated. 

H^The  absence  of  bearing  rigidity 
makes  Torque  Drive  a  vertically  com¬ 
pliant  drive  system 

S' To  rque  Drive  cartridges  respond  only 
to  lateral  tip  motions  and  cancel  output 
of  vertical  motions. 

All  E-V  cartridges  ore  moisture  in¬ 
hibited  for  longer  trouble-free  life  by  a 
special  cooling  of  silicone  ...  of  the 
cost  of  ordinary  weather  sealing. 

0^The  response  of  E-V  cartridges  de¬ 
pends  only  on  a  mechanical  drive  sys¬ 
tem  which  does  not  employ  temperature 
sensitive  pods  or  damping  materials. 

E-V  cartridges  track  well  at  S  grams 
force  because  of  high  laterol  compli¬ 
ance  and  clean,  wide  range  response. 

Accurote  inspection,  exacting  tests 
and  highest  quality  materials  assure 
superior  performance  from  each  E-V 
single-tip  or  dual-tip  stylus. 

[s^ The  performance  of  Torque  Drive 
cartridqes  depends  only  on  a  simple 
harness  system  and  crystal,  not  on  o 
multitude  of  minute  parts. 

S' The  E-V  in-lin«.  dual  tipp«d  ityluA 
odmit%  no  %at-down  voriotion. 


■rorcc 


RNONO  RICKURS  •  MICRORHONiS 


ElECTRO-VOICE,  INC  401  CARROLL  ST.,  BUCHANAN,  MICHIGAN 
liport  I  3  Eo»t  eOlti  Street  New  York  16,  N  V  USA,  Cobfet  Arlob 


runs  AT  WORK  (cMiixwei 

te.xt.x  an  aircraft  in  the  desiifni 
staire. 

The  flight  .simulator  repre.sent.s 
the  re.sults  of  a  cooperative  project 
involving  more  than  50  enirineer.s 
and  nearly  three  years’  work.  It 
was  built  under  the  auspices  of  the 
1.'.  S.  Navy  Bureau  of  Ordnance  in 
the  MIT  Dynamic  Analysis  and 
Control  I-aboratory. 

The  tliKht  simulator  involves  the 
use  of  intricate  computing  ma¬ 
chines  and  a  rtiRht  table  on  which 
actual,  problems  relatinir  to  tli^ht 
stability  are  worked  out.  The  table 
IS  an  arrangement  of  irimbals,  deli¬ 
cately  suspended  .so  that  they  can 
incline  freely  in  any  direction  and 
supported  on  an  independent  foun¬ 
dation  so  that  there  will  be  no 
vibration. 

The  jfimba!  frame,  which  is  opc'r- 
ated  by  hiKh-speed  hydraulic  servo¬ 
mechanisms,  is  used  to  orient  the 


Gimbal  iliqbt  labU  movxx  In  tam*  man 
n«r  ax  plan*  who**  fliqhl  p*rlormanc* 
i*  b*inq  ch*ck*d 


automatic  control  system  of  a  plane 
or  missile  just  as  it  would  lx*  tested 
in  actual  rtitrht.  The  Rimbal  frame 
table  rolls,  pitches,  and  jroes 
throutrh  all  the  motions  the  plane 
would  make  in  the  air  under  stated 
conditions. 

A  problem  is  worked  out  on  the 
apparatus  by  settinR  electronic 
computer  dials  that  represent  the 
various  important  characteristics 
of  the  aircraft  to  lie  studied — 
weight,  velocity,  altitude,  winjr 
span  and  many  others.  Before  the 
simulator  can  be  u.sed,  many  of 
these  characteristics  arc  obtained 
from  wind  tunnel  tests  of  small 
minlels  of  the  proposed  aircraft. 

Then  the  ijnestion  is  fed  into  the 
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FOR  MICROWAVE  APPLICATIONS  • 


REQUIRING  DEPENDABLE 
U-H-F  PERFORMANCE! 

Here  are  wcll-kncmn  G-E  planar  types 
that  take  in  stride  frequencies  of  thou¬ 
sands  of  meKacycles.  ProieJ  in  military 
radar — pnnta  in  commercial  u-h-f  work  — 
Lif(hthouse  l  ubes  serve  reliably,  ){ive  lon){ 
use,  as  hi^h-level  detectors;  as  pulsed  and 
(.Vll'  oscillators;andasfrequency  multipliers 
and  power  amplibers. 

If  you  design  or  build  equipment  of  the 
following  type's,  G-E  Lighthouse  lubes 
should  have  your  hrst  consideration: 

*  Police,  taxicab,  and  other  mobile  and 
pparatus  operating  in  the 
45t)-16()  me  band. 

*l’-h-f  equipment  for  emergency  commu¬ 
nications  work. 


•  Aircraft  trallic  and  location  control  de¬ 
vices  of  various  types. 

•  Gommunications  multiplex  equipment. 

•  broadcast  relay  equipment. 

•  Telemetering  transmitters. 

•  Microwave  test  apparatus. 

Hy  specifying  Cieneral  Electric  Lighthouse 
l  ubes,  you  further  protect  your  customers 
in  that  replacements  can  be  obtained  locally. 
From  coast  to  coast,  G-E  tube  distributors 
with  stocks  on  hand  are  equipped  to  give 
fast  delivery. 

Kead  the  facts  below  about  these  modern, 
high-ethciency  u-h-f  tubes;  then  ask  for 
prices  and  complete  information.  Also  .  .  . 
<i-E  tube  engineers  will  be  glad  to  work 
personally  with  you  in  choosing  the  right 
types  for  your  circuits.  Address  llettronUs 
Department,  Cieneral  l.lectrii  Company, 
Seheneitatly  5,  Seu  York. 


MAXIMUM  PLATE  RATINGS 


Oiiti  potion 
Voltogo,  CW 
Voltog*,  pultad 
Vollog*,  pooh  inv. 
Currant,  ovaroge 


6.S  w 
500  V 


100  V 

300  V 
30  ma 


35  mo 


ENERAL 


ELECTRIC 


APPLICATION 


GL-3C40 
R-f  omplifiar,  con- 
vartar,  ond  locol  OKil- 
lotor  up  to  3,370  me. 


CL-3C43 

R-f  ompliflar  ond  os- 
cillotor  from  300  me 
up  to  1,500  me,  ond 
intpaeiol  plota-pulvad 
eireuitt  up  to  3,3  70  me. 


GL-3R33 
H-f  dataetor  up  to 
1,500  me. 


■  ELECTRIC  HEATING  UNITS! 


IMMERSION 


rOR  HIATING  OILS, 
WATIR,  PARArriN, 

CNiMicALs,  rrc. 

IN  TANKS. 

•OILIRS, 

KiTTLIS, 

URNS.  J 


Vsriewi  typ«i  of 
Bolt-on  Flonfoi  ond 
Threaded  Buthingi. 


Sinale  and  Throe-heat,  with  motol 
cotinfi.  Complete  with  potkett, 
terminal  cover,  etc. 

VULCAN  ELECTRIC  COMPANY 

DANVIRS,  10,  MASS. 

•!  VmI««bi  TmH.  Il•<trl<  Wl4«r  PoH,  lUctric 

CIrb*  f«tB,  liMtrK  tr«#H  mt%4  Unit*, 

f»«v  Vtflc««i  too  MfiM.  *•»  cliefi9*fi^  •vor  •nv  iMt  v«t«r  fo 

i  •Wclrk  / 


Tl»r  l*()T  TKK  4 
(  iKiMtrr  i'ltciiit  hM«  isrov 


llcUlAtridl 

pfPAtAe  Cfiiiit  i«  rrt{iiueA{ 
ntf  or  machtnv 


Conttol  Ttxe  l>r«iAttr«  atb*  tiVkiileihir 
rttlirt  MR  L  ti>  t>r  URet)  in 

\i»ur  r«4(itpnirnt.  or  in  m 

IMMTKK  ScMlrr.  l*ir*1rlriminR*.l  * 
I'ouritet  «if  l*frtiRion  i'ounlrr  ' 

('hrt*no|(r«|>h  nr  r{^  ieiU\  * 

c1#Ri|{iie«t  tountini;,  timing  Miikt  «  mI  1 
cu1mIiii|L  «»ipi«|>nirnl  can  Rupplir«t  I 
(ot  «|»^  imI  Mpplu  atioiiR  I 

Koi  Mil  atiurMlr  uppr miraI  of  your  I 
problem,  cun  of  wfitr  tVpt  6-^  ' 


o  Mtin  RICIAAl 

recHtm  tMl  for  o  toonter  dr- 

„M1  mwTM  »*oN«  ..dwdve  tomofonmotory 

iT'rr;ru  ••  *•  — 

rohe*.  tom  tN«  *oo.pt  on. 

of  om”  .  „  _ ....  ore  the  ‘*- 

o  MflMBhilf  -  oh  me  hod  to  docirook 

— ...  ooy  ot  om  mmitor.  to  »o  m. 


Shnu  u  ahoi  e  in  actuai  fize  is  our 
neuesi  t-nd-on  Utul  sulfide  cell — 
the  C.li-'^O^  —  Write,  phone  or 
uire  for  complete  informatiom. 


AhOllCAtlONS. 

.yto.AtiC  r.Cr.O  NO  ruiSI  *nD  JiNt 

rticiiiCN  fiM  NO  w»vf  COUN 

niOUINCt  Nl.iUtf.INTS  »l.  tt  »N0 

IVANSl. 

•  AO'ATiON  NIASyltMlNTS  ' — — _ 

mOuINCr  OiviO  nO  4 

.ACNINI  CONItOl  i  '* 


POTTER  INSTRUMENT  CO. 

iNCoeeotAtiB 

1M.S4  KX>MVHT  AVINM,  HUSMINO.  N.  V. 


'•  ••  . 
*’  *4500,, 

"'■'IT 

. . 


CONTINENTAL 
ELECTRIC  CO. 

Amorico*!  loader  in  QvmlHy 
llectyanic  Tab#  Manafoctwro 

C  I  N  I  VA,  ILLINOIS 
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fransrormer  aury 


This  tubing  hits  a  new  high  in  retained  flexibility  and  elongation.  Tested 
in  oils  at  90  C.  for  60  days,  tf.mflex  105  shows  absolutely  no  change 
in  flexibility  ...  no  cracking  or  checking  whatever  ...  no  loss  in  elongation. 
Stands  up.  too.  under  overload  tests. 

You  won't  have  to  worry  about  dielectric  strength  — it  actually  in¬ 
creases  after  60  days  m  oil  at  90  C.  The  U.  L.  tests  demonstrating  this 
also  show  that  TEMFLEX  105  does  not  corrode  conductors,  or  increase  in 
thickness  after  aging.  And  it’s  permanently  identified  with  the  printing 
of  TEMFLEX  105  along  the  entire  length. 

Be  Sure  To  Send  For  U.L.  Report 

Check  the  complete  report  and  see  for  yourself  how  temfi.f.x  105  sur¬ 
passes  any  tubing  you  can  buy  for  transformer  service.  Generous  samples 
and  full  data  will  be  sent  promptly  on  request.  Write. 


TK#  only  plo»tk  twbmg  opprovod  by 
Undorwrttort'  Loborofonot  for  um  in 
High  tomporoturo  minorol  oil 


for  Continuod  Loodmrthip 
in  Insulation" 


I R  y  I N  e  T  o  I 

‘f  a A  V  *Y''opn^an^ 

Irvington  11,  Now  Jorsoy 
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•  X-I«v  •  OI«M 


FOR  ULTRA-PRECISION 
CATHODE  RAY  TUBES... 


KAHLE 

CUSTOM-BUILT 

MACHINERY 


.o« 

v)e 

.  <(— •  r 

n  ol  _ 

0““  '»«>•  „,<ho"“ 

i 


.  Perfect 

f  performance  in 
(he  finished 
product  requires 
machinery  built 
to  meet  yowr  need 
in  the  production 
sia>;e  Kahle  s  years  of  experience  in  meeting  the 
pt.ifii  requirements  of  ultra  precision  operations  with 
custom  engineering,  has  helped  many  outstanding  manufacturers 
of  lailxhfe  ray  tubes  operate  ethciently  and  profitably  This 
Kahle  k.iu>ic  how  mav  solve  your  unusual  problem,  too  Kahle 
s|secialists  are  available  tor  consultation,  without  obligation 

CMSwIt  Katilc  Oft  Any  Requirement  •  Write  For  Complete  New  Cotolog 


Kohle  im  V 

0*  I’mtft  Fa# 


CbOis t«T  Tl#^« 


Sw^MMWiBfV#*  TioWs 


lltitfoiu  TwW*  •  L*«i»#«  •  M»»a  Tsp^r 


1309  SEVENTH  STREET 


ENGINEERING  COMPANY 

O  NORTH  BERGEN.  NEW  JERSEY 


TUSfS  AT  WORK  (cmHamU) 

simulator  by  applying  appropriate 
electrical  signals  through  a  control 
board.  The  answer  is  returned  on 
a  chart  on  a  recording  apparatus  in 
a  matter  of  seconds. 


British  T'«*l«‘s  ixioti  Relay 

By  JtiHN  H.  .IiPE 

Knfield.  Sfiii*itr0ex 
England 

The  kaimo  laii.AY  .sy.stem  for  tele¬ 
vision  recently  demonstrated  in 
Britain  comprises  a  chain  of  uhf 
radio  transmitters  and  receivers 
working  on  fre<iuencies  of  about 
900  me  to  link  London  and  Birming¬ 
ham  (abtiiit  120  mile.s)  for  tele¬ 
vision  programs  in  a  continuous 
public  service.  The  equipment, 
which  was  designed,  manufactured 
and  installed  by  the  General  Elec¬ 
tric  Co.  Ltd.  of  England  for  the 
United  Kingdom  Post  Office,  will 
ultimately  enable  program.s  to  he 
sent  in  both  directions  simultane¬ 
ously  but  initially  only  (ine-way 
traffic  will  1k‘  possible. 

There  are  two  terminal  stations 
and  four  rejieaters,  at  pre.sent  work¬ 
ing  on  frequencies  of  «70  and  OSO 
me,  and  a  station  which  receives  on 
one  fre<iuency  will  transmit  on  the 
other  .so  that  the  receiving  antenna 
cannot  pick  up  energy  from  the 
local  transmitter.  When  the  two- 
way  link  i.s  brought  into  use  there 
will  be  two  additional  frequencies  of 
917  and  937  me. 

Frequency  miMliilation  is  used  in 


Aniaaaoa  oad  Iowan  al  tho  Loodon 
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COSMALITE*  AND  CLEVELITE*  SPIRALLY 
LAMINATED  PAPER  BASE  PHENOLIC  TUBES 


Cosmalite  is  known  for  its  many  years  of  high  quality 
performance.  Clevelite  is  the  new  improved  tubing 
designed  to  meet  more  exacting  specifications. 

"Cleveland"  has  an  enviable  record  of  service  and  de¬ 
pendability.  Your  orders  receive  prompt  attention. 
Deliveries  are  made  in  time  for  your  production 
schedules. 


For  the  best  .  .  .  "Call  Cleveland."  Samples  on  request. 


^CLEYELAMD  CONTAINERS 


PIANTS  AND  SAlfS  OPPKfS 
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(cnlintwd) 


I'hc  Suprriiir  l-lrtirii  (^<iiiipAn>  into  ii«  \iiltA|{<^  (i>niri>l  rquip- 

niriii  4  Kr4l(h  <i(  rrwarth,  lirMien  ami  prmiuttiixi  cxprrirmr  lath 
unil  Ktiaranirrti  l<>  ticli\cr  —  utrr  mirnial  prriiHl«  iil  iiprraiiitn 
ami  liir  ra|«i  lamy  —  all  ilxr  prrliirnuimc  tharailcrisliit  tiaicti  in 
'tuiirrior  llciitii  advcriiMiiK 

WHY  THE  GUARANTEE 

Ttrr>  STAHII.INF  Auinmaiic  V'lilufcc  Kr^ulaior  ^hipprli  from  The 
Sti|H-it<>r  TlrtitK  ( oiiipain  lia<  hren  in^pctieil  and  irMcd  to  ihr 
iiH>«i  ri||id  mrilianual  ami  rlrtiriial  «prtilitatii>nt  l(  i«  >i>ur  assur- 
amr  dial  ihr\  will  perform  a«  ad«rriiM.'d 

THESE  ARE  THE  SUPERIOR  ELECTRIC  VOLTAGE  REGULATORS 

THE  VARICELL  (abov  left) 

Ihr  l4ir%i  Nuprrior  llniru  iir^clopinrnt  in  voltage  lonirol  cquipfiK-ni. 
I>rli%rr%  IM  \oiiagr,  %ariahlc  Irtuii  O  to  from  an  A<  Miurie 

Ouiptii  IS  ^lahili/nl  — -  hriil  to  %rt  \4luc%  rtganflrs^  ttf  line  >an4tion%. 
OuifHii  ts  rrgulatril  unit  auiomatualh  ioin|X‘ns4tr%  lor  liail  riuttua* 
ti<»n%  0|H*r4tr%  lr<»m  4n>  9^1^^  %t»lt.  (t<i  Oilr,  Mngir  phaw  A(  line. 
Stahili/aiion  anil  rrguUinm  arc  f4>r  «»uiput  settings  lH’t>Aim 

h  aiul  Ml  \ottA  K  M..N.  ripple  \0lt4gc  doc^  not  cxired  :t0  I  %*»li%. 

STABILINE  TYPE  IE  (abov9  tenfer) 

(  omplrtrl\  rleiironii  anti  in\t4nt4nr4m«  in  operatum.  No  ino\ing 
p4ri%  Maintains  output  \oltagc  to  within  t>  1  \oltN  of  nominal  for 
line  \oliagr  %ariati4>n^,  tti  within  %4»lt%  for  an>  loati  (urrrni 

ihaiigr  or  fttr  an>  loat)  pitwer  fat  tor  ihange  from  t).S  lagging  to 
0  9  Iratling  NX  avefttrm  ili^itirtitm  nttrr  exiteiU  Axailahle  in 

a  Witte  range  tif  iA|>atitie^ 

STABILINE  TYPE  EM  (obove  righf) 

Mainiain\  it»n«iant  \oliagr  mi  hc'a\il>  liatlrtl  line>  leaturcH  zero 
wa^rfttrm  tli^ittriittn.  tomplrte  in%rn^ittMi\  to  magnitutk*  anti  |H>wcr 
latior  4>l  loatl.  nti  rOrtt  t»n  {fowrr  lattttr.  nti  tritual  atliu^tinent^; 
high  rrtitu'nt>,  atl|u>fahir  oui|>ut  \4»ltagr  A\ailahle  ftir  a  AAuk*  range 
of  applitatitin^  in  11^.  JnS.  iM),  I  to  \4)li.  single  ant!  three  phase 
raiings,  tapatitirs  tti  ItHl  K\ 

GET  COMPLETE  INFORMATION  BEFORE  YOU  BUY 

llir  SutH*rit»r  lirttrit  <  ompaiu  wrltitmrs  inquiries  regartling  ans  t»f 
Its  sttliagr  itmtrt*!  rs|uipfi>rnt  N  tnir  questitms  will  retcise  prompt 
atul  ioinpUte  answers  Were  alwass  reath  tt»  lonsull  with  \t»u  t»n 
voltage  rrgulatitMi  prtthlems  at  mt  tthligaiittn  tti  you. 

WRITE  404  MEADOW  STREET,  BRISTOL^  CONNECTICUT 


STABILINE 

VOLTAGE  REGULATORS 
^fjft<Hanf€e€l 


THE  SUPERIOR  ELECTRIC  CO. 


m  SUPERIOR  ELECTRIC  c 

•  t(  S  ro  1  ,  (  ONNKTICtf  r 


the  .Hystem  and  morlulatiun  of  the 
carrier  is  achieved  at  a  terminal 
station  in  two  .Htep.s.  The  inertmintf 
video  sijfiial  from  the  studios  is 
used  to  freijiiency-modulate  an  os¬ 
cillator  Iretween  and  3.j.5  me, 
and  the  mmlu  ated  output  is  ampli¬ 
fied  and  fed  to  the  final  stajte  of  the 
transmitter,  toKethcr  with  the  out¬ 
put  of  a  l)iH»-mc  treneratinjr  chain. 
In  the  transmitter  output  stage 
apjiear  fnsjuencies  which  differ 
from  that  of  the  r-f  chain  by  plus 
or  minus  the  modulated  o.scillator 
fre<iuency,  and  both  of  the.se  fre- 
(piencies  (above  ami  below  carrier) 
are  also  frei|uency-m<Hlulated  by 
the  vid<*o  signal  to  the  same  degree 
as  the  original  .’ll-mc  oscillation. 
Filters  select  one  of  these  fre¬ 
quency-modulated  carriers  to  lie  the 
signal  that  is  transmitted. 

Ht'/n’olfr  f’irriiitu 

.At  a  repeater  station  the  received 
signal  is  heterfslyned  by  a  hn-al 
o.scillator  to  give  a  difference  fre¬ 
quency  of  34  me  and  the  resultant 
intermediate  fre<|uency  is  amplified 
and  the  transmission  priR'e.ss  re- 
[wated.  The  fact  that  the  carrier 
signal  is  not  demodulated  to  video 
frequency  until  the  end  of  the  link 
is  reached  is  very  important  .since  it 
obviates  the  difficulties  in  connec¬ 
tion  with  amplifier  design  and  oper¬ 
ation  at  low  viileo  frequencies. 

Hecau.se  a  repeater  transmitter 
and  rtveiver  work  at  different  fre- 
(piencies  the  receiver  local  oscillator 
frequency  cannot  lie  the  same  as 
that  of  the  o.scillator  in  the  trans¬ 
mitter  master  oscillator.  .At  a  re- 


Tfplcal  aotanna  arror  on  o  tamporary 
most 
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la  order  to  mum  rigid  goeern— ear  ipacitfewaae  M 
thcee  deeclopoacnre-aad  at  the  eaiae  time  product  theaa 
•coaoaakally— Hiupot*  bee  perfected  uniqae  oiaoafactar- 
ing  (acilitic*,  inciwdiag  high  ipetd  awichinet  capable  of  wind* 
iag  cxtreiac  iengdu  of  reeietance  eleawact  eiaploiriag  wirt 
r*ca  laai  than  Ml*  diaaecttr.  Thcat  winding  aaidiiace  ait 
blither  tapplcmentcd  by  iptciai  teeting  facilmae  aad  p^ 
tentiofaccer  "know-how"  omarpaMcd  in  the  induairy. 

So  if  you  have  a  probleaa  rei|oiriiig  preciiiti*  palrufiaai 
rieri  your  bttt  bat  ie  to  bring  it  to  The  HlUPOT  Corporatioa. 
A  call  or  letter  outliaing  your  problem  will  itetiet  ia»> 
mediate  atiaatiool 


For  amny  year*  The  Hilipot  Corporatioa  baa  been  a 
lander  in  the  dcvektpmaat  of  advanced  typat  of  poaaatioai- 
ctett.  It  pioneered  the  Mind  poaentiometer-tbe  potentioaa- 
etcr  now  to  widely  uiad  in  computtr  circuit*,  radar  equip¬ 
ment,  aviation  devices  aad  otbw  aailitpry  and  industrial 
applications.  It  piooatrjd  the  DuOfMAL*— die  turat-indkat- 
ing  dial  that  greatly  simplibes  the  control  of  amltiple-curu 
pottndometert  and  other  similar  devices.  Aad  it  has  also 
pioneered  in  the  dcvelopmasit  of  many  other  unique  po- 
tentiooMtric  advancemena  where  highest  skill  coupM  with 
ability  to  mass-produce  to  close  tolcraoces  have  been  im¬ 
perative. 


'Tf ad9  A4offci 


m«ntQl  oppli<ot«onb.  '' 

AUo  coll 

broting  ond  checking  > 
t«%i  oqw<pfO«nt.  Com 
high  occwrocy 

ond  wid*  rongt  of  Y 

10  turn  HCUPOT  with 

pr«<aion  odiwtiobilitp  of  DUODIAl  Avoil 
abU  in  dight  »to<k  rviistonc*  voluds  from 
100  lo  100.000  of'mi.  ond  othor  volvdb  on 
»p«<iol  ord«r 

•>A»li  for  Iwlftrin  lOd* 


MODUS  ■  AND  W  OUOOIAlS 

EckK  moddi  ovoilobid  in  itondord  turns  rotiol 
of  10,  15.  25  ond  40  to  1  lnr>or  Koto 
dicotds  ongulor  position  of  HfllfOT  slidi 
contcKt,  ond  outor  scold  tK*  Kgli«ol  turn 
which  ii  IS  locotdd  Con  bo  drtvtn  from  hn 
or  shoft  dnd 

■  '-2  '  diomotpr.  diclvsivt  of  indda 
W  4  3  4  diomdlpr,  diclusivd  of  mdda  Eto- 
tufds  fmgdr  hoi#  m  knob  to  spodd  rototion 
—  Ask  for  iuffdtins  104  on6  114  — 


MOOCiS  9  AND  G  MtCISION 
StNOLf  TUtN  rOTINTtOMITItS 
Fdotwrd  both  continuous  ond  limitpd  me 
chonicol  rototion,  with  mammum  pfldctivd 
dlpitricol  rototion  Vprsotility  of  ddsigns  pdr 
mit  o  vvtdd  wofid*v  of  tpdcial  fdotwrds 
f-3  5  16  dio  ,  5  wotts.  didctricol  rototion 
359*  -  r«s  stoncps  10  to  100.000  ohms 
G-'l  5/16  dio  ,  2  wotts.  plpctricol  rotot.on 
356*— rtsistoncds  5  to  20,000  ohms 

—  Ask  for  ftwffdtin  I05^^^^^A 


S.OANOfD  MOOIl  A  HEIIDOT  AND 
DOUtlt  SMArr  MODEl  C  MIIIDOT 

All  HEII90TS.  and  th*  Modol  F  fotontiomotor. 
con  bd  furnishod  with  shaft  datonsions  orsd 
mounting  bushings  at  doch  dnd  to  fcKilitatd 
coupling  to  othdr  dquipmdr«t 
Thd  Moddl  9.  ond  thd  A,  A.  and  C  HEltAOTS 
OTd  ovoilobid  in  multipid  ossdmbl»dS.  gongdd 
et  thd  factory  on  common  shofts.  for  th#  con¬ 
trol  of  oshoctotdd  circuits. 


MUITITA9DCD  MODIl  S  MILIDO?  AND 
4-OANCEO  TA99fO  MOOfl  9 

This  Moddt  A  MClIAOT  contoins  2A  tops,  plocdd 
os  rdquirdd  ot  spdcifidd  points  on  coil.  Thd 
Four-Gong  Moddl  F  Potdntdntiomdtdf  contoins 
10  tops  on  doch  sdction.  Such  tops  pormil  wsd 
of  poddifsg  resistors  to  erdotd  desired  ison* 
lirsdor  potdntiomdtdr  functions,  with  odvontogd 
of  fUaibility.  in  that  cwfvds  con  bd  oltdrdd  cm 
rdquirdd. 
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TWO  New  electronic  products 


!  TUIIS  AT  WOIK 


with  New  advantages  for  you! 

I 

STUPAKOFF 


UPAGITO'RS 


Trimmer  and  Stand-off  Ceramic  Capacitors 


Yo¥  g^f  odronfoeei  wtfh 

STUPACITOR  STAND-OFFS 

r/  low  Co»t  y  Noot  Appooronco 

V  Easy  Attombly  ^  Fowor  Part«  Noodod 
V  Compoct  A*«ombly 

STUPAKOFF 

CERAMIC  A  MANUFACTURING  COMPANY 


TRIMMERS 

rik*  Im 

•*  0  ) 


lotrobo,  ForwnyUofNQ 


i 


p<*ater  station,  the  local  oscillator 
frequency  is  obtained  from  part  of 
the  transmitter  master  oscillator 
output  by  heterodyninsr  it  with  the 
output  of  a  crystal-controlled  oscil¬ 
lator  whose  frequency  is  equal  U 
the  difference  between  the  trans 
mitted  and  received  frequencies. 

This  arranRement  of  the  loca’ 
and  master  o.scillator  frequencie^ 
beinR  each  above  (or  below)  the  re¬ 
ceived  and  transmitted  frequencies 
respectively  results  in  the  trans- 
mitte<l  frequency  being  independ¬ 
ent  of  the  drift  of  the  station 
master  oscillator  and  is  affected 
only  by  the  extremely  small  drift 
of  the  crystal-controlled  oscillator. 
Since  only  two  freijuoncies  are  used 
for  a  channel  the  .shift  frequency  is 
the  same  at  all  repeater  .stations 
and  is  alternately  added  to  or  sub¬ 
tracted  from  the  station  master 
oscillator  frequency. 

The  gain  of  each  repeater  is  70 
db  with  a  transmitter  power  of  10 
watts. 

The  aerial  system  contains  a  co¬ 
axial-fed  dipole  with  parasitic  re¬ 
flectors  and  a  14-foot  paraboloid. 
The  horizontal  aperture  of  the  par¬ 
aboloids  is  cut  away  to  10  feet  with 
very  little  lo.ss  of  gain  because  hori¬ 
zontal  polarization  is  used  through¬ 
out.  The  gain  of  the  aerial  is  27.5 
db  relative  to  a  half-wave  dipole. 

Telemeirrinff 

The  link  is  entirely  automatic  in 
ojieration  and  all  repeater  stations 
are  capable  of  working  almost  in- 
deflnitely  without  attention.  Fault 
monitoring  is  provided  on  the  units 
of  the  equipment  and  the  fault  indi¬ 
cations  are  sent  to  the  appropriate 
control  point  (London  or  Birming¬ 
ham)  over  a  four-wire  voice-fre¬ 
quency  signalling  .sy.stem.  This  sys¬ 
tem  also  carries  the  control  signals 
to  and  from  the  radio  stations. 

F'ault  indications  at  a  control  point 
include  information  regarding  each 
radio  station  as  to  whether  it  is 
working,  which  channel  equipment 
and  power  unit  has  been  selected 
and  whether  a  fault  has  occurred 
and  automatic  changeover  taken 
place.  Faults  are  also  indicated  as 
major  or  minor.  Indication  will 
also  be  given  as  to  whether  the  sta¬ 
tion  power  line  is  on  and,  in  the 
case  of  repeater  stations,  whether 
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onnoolwes 


these 


2  WHY  PUMP  DOWN  FAR  IF  YOU 
•  FINISH  OFF  WITH  A  GETTER? 

Ultimate  vacuum  attained  by  a  getter  depends 
on  ho»  much  gas  you  leave  for  it  to  clean  up. 
If  you  overload  your  getter,  it  emits  gas  back 
into  the  tube  during  service.  If  you  use  a  lot  of 
getter,  you  spread  an  appreciable  coating  over 
the  envelope  and  components — with  an  adverse 
effect  on  operating  characteristics. 


/WHY  TRY  TO  GET  THE  HIGHEST 
•  VACUUM  IN  TUBES  YOU  MAKE? 

Because  it  expands  markets  for  you  and  the 
entire  industry.  It's  basic  that  the  higher  the 
vacuum  in  a  lube,  the  longer  it  gives  satisfac¬ 
tory  service  and  the  more  confidence  ultimate 
users  feel  in  the  equipment  it  serves. 


i  HOWFAST  AND  HOW  FAR  DOES  THE 
MCF-60  TAKE  PRESSURE  DOWN? 


HOW  DO  OPERATING  COSTS 
COMPARE? 


The  new  MCF-(V)  3-Stage  Fractionating  Oil 
Diffusion  Pump  handles  «)  liters  per  second  in 
the  range  from  10  '  to  10~*  mm.  Mg  and 
reaches  an  ultimate  vacuum  of  5  x  10~^  mm 
Mg  Its  powerful  vapor  jets  can  operate  against 
a  forepressure  of  0  2  mm.  Mg  or  more.  Tfie 
jet  assembly  can  easily  be  removed  for  cleaning. 


Fven  though  the  MCF-fiO  pumps  many  times 
faster  than  a  mercury  diffusion  pump  and  at¬ 
tains  10  to  100  times  higher  vacuum,  it's  a  lot 
hu  txfttnutt  to  ofttratt  because  it  requires  no 
handling  of  liquid  air  We  II  l>e  glad  to  supply 
full  details. 
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VACUUM  IQUIPMINT  DIPARTMINT 

DISTILLATION  PRODUCTS 

717  RIOGI  ROAD  WIST,  ROCHISTIR  3,  N.  V. 
OfviMM  at  tmtman  Ko6ak  Corwpowy 


DiotiUara  of  Oil-Solablo  Vilamiaa  and  Olhor  Concantraton  for 
Scionca  and  Induotry;  Manufacturart  of  High  Vacuum  Eguipmant. 
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lUM*  wHttvn  »«  fMr  laltarkMU 


To  9«f  It  light,  to  got  it  fatt,  to  got  it  at  tho  factory  prico—  Call  MWo'i 
INDUSTKIAL  SAlfS  DIVISION  today  AU  for  Mr  Loo  Or  writ*  on 
your  lottoehoad  for  hoo  latott  Catalog  1. 


Rodio  &  Electronics.  Corp. 


200  CrMnwidi  Strtet,  New  YoHi  7,  N.  Y. 

DCeKIIHin  #Ov  *l>f  ONI  taorct  far  All  yaar  atactraaii  attAt 


the  .xtandhy  jfenerator  is  workintf. 

A  fault  on  the  sufrervisory  sys¬ 
tem  will  also  be  shown  at  the  con¬ 
trol  point,  where  it  will  Ije  [russible 
to  switch  the  equipment  at  all  sta¬ 
tions,  on  and  otf  and  to  make  a 
chanjreover  Iretween  workinK  and 
standby  units.  These  oiH>ratiuns 
may  be  performed  for  all  stations 
simultaneously  or  for  each  station 
individually.  If  the  sup«*rvisory 
.system  breaks  down  the  stations 
will  continue  to  work  with  preset 
time  switching. 

F'rom  a  circuit  point  of  view  the 
link  is  built  (in  its  radio  frequency 
stages '  around  Osram  disc-seal  tri- 
odes  ty|>e  I)F^T.24  and  ACT. 25, 
which  are  used  in  coaxial  line  cir¬ 
cuits. 
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Tbt  Ntwttl  PradiKtt  •(  tbt  Bttt  Maaiffctartrs  irt  alwayt  at  MILO 

Moio  oio  |wW  a  handful  of  tho  lafoil  procfuctt  of  major  intototl  to  you  now  availablo 
from  Mifo'a  groat  waiohouoo  of  compfoto  iroclii 

AtTHON*  New  hffrmtticftlly  miilfet  m«lal1it«d  pap«f  capacitort 

CONOKNSER  PRODUCTS*-  Plaatuon  aihcon  filled  ilaiimilica 

CO  NT  I  N  KN  TA  L  CARBON*— Nobeloy  praitiion  reaiatura,  ideal  (or  meter  work  «nj 
other  indMtirial  appluatiune 

AI.I-KN  B  DUMONT  I.  A  BOR  ATO  RI  KS — New  oeclMoai.opea.  tupcrteding  the  famoua 
.*0«B  Ty|>e  104  |l(>f  00  eaih.  Type  10411  |i;b  00  each 

HICKOK*— New  typee  /02X  microvolt  geneiator,  lOlB  oaclllucraph.  and  46S  tele- 
viiiitn  ktlovoltmeiet  -all  deeigned  epecifiially  for  induitrial  appTuatton. 

IRC*  New  type  DCM  and  DCF  pieiiaion  reeiitore  RTS  BTA.  BT?  and  BW 
reaieiore  in  all  tnletancee  and  value*  New  Cl. A  and  Ct.-l  tniulated  choke*  readily 
Identified  with  RMA  color  coding  in  mtcrohentiee 

SYI  VANIA*  All  type*  of  germanium  cryataU.  new  glow  modulator*,  ga*  pr*«*ur* 
tube*  TR  and  ATR  tube*,  •trobotion*.  thyratron*  fia*h  tube* 

AM  KN  BRAOl  FY*-roi*ntiuTTietcf«  and  KB  GB  MB  retutor*  in  all  tolerant**  and 


Tuht  logout 


The  transmitter  consists  of  a 
master  oscillator  (ty|)e  DKT.  24), 
a  first  r-f  amplifier  (type  DKT.  24), 
a  second  r-f  amplifier  (type  ACT. 
25)  and  a  mcalulated  (ACT.  25)  or 
frequency-chanjrer  sta^re. 

In  addition  there  is  a  fre<tuency- 
shiftcr  stajre  (type  DKT. 24)  for 
the  derivation  of  bx'al  oscillator 
power,  tojrether  with  its  associated 
20-mc  crystal-controlled  shift-fre¬ 
quency  generator.  The  transmitter 
is  designed  for  normal  operation  at 
full  output  with  a  drive  of  4  volts, 
tpeak-to-|H'ak)  of  intermediate  fre¬ 
quency  signal.  This  i-f  signal  is 
amplified  to  a  level  sufficiently  high 
to  modulate  the  last  stage  of  the 
I  transmitter  in  a  wide-band  ampli- 


STRfAMUNH)  ONi-SOURCE  PURCHASING 


SAVES  YOU  MONEY,  TIME  AND  EFFORT  I 


Ordy  MUIa  ffwM  yww  tbaoa  •acfwiiv*  buying  oduunfoga*: 

*  QUICK.  EASY,  SIMPUFIED  PURCHASING  -  One  constant,  dapendabi* 
•ourca  (or  all  your  procuramant.  No  waataful  huntint  around.  No  hasardout. 
coally  guoMiny 

W  COMPLETE  NEWEST  STOCKS  -  Up  to  tpacihad  quantitiat.  you  (at  tha 
Ktontkal  pnea  tha  factorta*  arould  giva  you. 

W  SAME-DAY  SHIPMENT  —  Anurat  you  of  (a*t.  on-tima  dahvary  —  pravanti 
coatly  dalayi. 

*  TECHNICAL  KNOW  HOW  AND  KNOW  WHAT  -  Tha  up-tretha-minuta. 
right,  faat  anawan  you  naad,  by  man  anth  dacadai  of  aipaiiaiKa  in  induatnal 
alactromca  raquiramanti. 

*  PERSONAL  ATTENTION  AND  ADVICE  -  Whathar  your  order  it  Urga  or 
•mall,  Milo't  laiga  ttaff  of  Industrial  Salaunan  it  ready  to  help  you  with  the 
lataal  information  and  partonai  conaultation.  at  your  ofhea  if  you  to  datua. 


NOW..  .the  best  lines  for  industry  and 
research  are  all  under  0N£  roof! 


ONE  call 
gets 
them 


All! 


SIMPSON  ELECTRIC 
STANDARD  TRANSrORMER  •  BURGESS 
CORNELL-DUBIIIER  •  A.  B.  DUMONT  •  ERIE 
AMPHENOL  •  HAMMARLUND  •  NATIONAL  COMPANY 
CINCH-iONES  *  JAMES  MILLEN  •  SYLVANIA  •  BUD 
HICKOK  •  IRC  •  OHMITE  •  ATR  •  UTC  •  etc. 


TulfS  AT  WORK 


Only  Milo  now  ontwart  your  coll  for  tha  tpaciolixed 
products  of  ovary  outstanding  manufacturer  of  olactronic 
parts,  tubas  and  acjuipmant— for  all  your 
production,  rasoorch  and  industrial  needs. 


Racaivtrt  used  In  the  Brillth  lalavltlon 
relay  tytlam 


Tht  Cktmical  Laberatoni  wherr  nirkri 

and  nirkri  alli>\»  arr  i-arrliillv  analy/r<i  a» 
a  |iart  ot  Sii|irriiir  (|iiali(y  rontrnl. 


•  Tliry'rr  trifling  ihiiip'^  — th*->p 
tiny  IuIk-v!  Kill  u»nl  a>i  ratliiMlj-*, 
aniHlt-x,  ami  ^riii>.  in  <‘li'<'iriiiiir 
IuIm*'.  ihf\  have  to  >;i\f  Mi|»Ti<>r 
|l•■ri<lrlllall<'<•.  ran  roiint  on 

Su[HTior.  KIrrironir  rc'-rarrli  ami 
ilr\)-lo|>tnrnl.  fa-lrr  |ir<Miiirtion  and 
nirtalliir^iral  rontrol  roinlnnr  Miili 
rio-r  in-|irrlion.  iiniforinitv.  ami 
<l<'|H'ndaliilily  |o  tnakr  Su|M'rior 
priMlurt-  ihf  Ix-'I  olilainalilr. 

Su|i<'rior  iroin  llir  iM-^innin^ 
iiionrrrtil  in  the  ncrlrriion  ol  llic«e 


vital  rom|Hifi('nto.  Il«  larilitirs  and 
t*<]ui|)iiii-nl  ran  priMlnrr  the  tyiir  of 
ilrpriidalilf  pnMiurl'  voii  have  a 
riftlit  to  r\|M*rt.  It‘>»  '•iin|>ly  a  inattrr 
of  t<'rhnolof;\  in  tuliin^. 

^oti  may  aircadv  In-  Horkin^Mith 
Sii|«-rior.  Nearly  all  elertronie 
mannfartiirer- an-.  If->niall  tailing 
ran  help  you.  Sn|M-rior  ran.  \\  hy 
not  find  outy  Superior  I'ulie 
(iotnpam.  (ierinantovMi  \\e- 

iiue,  Norri-toMii,  I'enii'vlvania. 


Tubulir  pjrtS  made  to  the  rxarting 
re<|iiirrnienl«  id  llie  Klrrtroniro  Indii'trv. 
t'.lirniiral  and  nirtalliiri!iral  rnt;inrrnng 
ronIroU  to('etlier  Mitli  a  iienrirating 
(iriMliirtion  '\«lem  help  make  Su|ierior’i* 
elertroiur  (lartii  out«tanduig. 


SEAMLESS  .  .  .  ?  The  hne»t  tul>e-. 
that  ran  In-  made.  In  all  (<  l>.'«  Irom 
and  lower,  h  xrelleni  lor  torniing. 
iN-mhnu.  niarhinint:.  etr.  rarlHui.  alloy, 
>tainle-.«,  non-lerroiis  and  glass 
sealing  allo\s. 


Or  LOCKSEAM*  .  .  .  ?  Pr.Hlmed 

dirertly  troin  nirkel  allos  >trip  >tork 
hy  our  patenleil  niarhine>.  Axailahir 
in  a  wiile  range  of  nirkel  alloy--.  Koiind, 
rertangular,  oval  or  -iiuarr,  rut  to 
sfN?rdied  lengths.  Iieadeil  or  flangnl. 

'Mfd  under  U  $  ^ofi  —  Superior  Tube  Company  *  flectronic  Produett  for  onporl  through  Oriror-Horrii  Compon/,  Hornion,  New  Jormy  *  Hornwn  6  4800 


AH  •apfyiee  MO"  fp  H”  0.0. 

Certaia  aoplypt  f  JS"  mpM.  wmll)  Up  !•  IH"  Oi>. 
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compare  the 

PReS^UR-  FORMD 
He  AOS  FOR. 
STRe/SOTH^ 


7 


COMPARE  THE 
PR6SSUR-FORMO 

THREADS  POR 
FIT 


SOLD  ONLY  THIOUCH  HADING  DISTRIIUTORS.  Write  tlic 
I.Ktiits  dittit  for  ifvhnH.il  it)li>im.ttti>ii,  or  loMMilt  mir  en^jiiHvni 
mi  any  I'Kil'Win  inMiUiiiK  si'i.xial  sim,  sluix-s.  nr  ni.iti-ri.il. 


ALLENOHEADS 


There  are  1,5U  Kaodard  items  in 
the  Alien  line,  including  a  t)rpc, 
•iae,  thread  and  point  to  meet 
every  normaJ  tetyutrement  in  .  • 


ALLEN  ^ 

Hartford  3,  Connactiewt,  U.  S.  A. 


tot  4t  TItIt  TNI  lUT-WOtD  tOI  lOCtIT  tCIIWl 


TUtii  At  WOtK  (c*«ti*M4) 

fier  U!*inK  Osram  A. 1820  and  KT.67 
tube.. 

The  receiver  use*  a  silicon  crystal 
as  a  frequency  changer,  local  oscil¬ 
lator  jMiwer  being  fed  from  the 
transmitter  via  a  filter  consisting  of 
two  cavity  resonators,  which  re¬ 
move  unwanted  components  gener¬ 
ated  in  the  frequency  shifter.  The 
receiver  i-f  amplifier  uses  two 
stages  with  a  pair  of  Osram  E.1714 
low-noise  triodes,  followed  by  three 
age  stage*  using  a  pair  of  Osram 
7.77  jientode*,  and  a  further  two 
stages  each  using  two  Z.  77  tubes. 

I  The  output  stage  is  a  cathode- 
follower  employing  two  Osram  type 
A. 1820  tubes. 

'  The  radio-frequency  filter*  u.sed 
I  in  the  system  are  of  two  main 
ty{)es,  band-pass  filters  comprising 
pairs  of  coupled  resonant  cavities 
and  band-elimination  filters  based 
on  the  properties  of  multiple  reso¬ 
nant  lengths  of  transmi.ssion  lines. 
I  Similar  resonant-line  principles  are 
!  used  in  the  contactless  r-f  switches 
used  for  switching  from  working  to 
standby  transmitters  and  receivers. 


SHOP  SHORTCUTS 


HFAdNMNC  a  new  service  to  read- 
j  era.  particularly  those  involved  in 
engineering  prialuction  lines  and 
^  practical  laboratory  techniques. 

('ontributions  are  cordially  invited, 
j  The  Kilitors. 


»  .\m.Kii  leads  attached  to  chassis 
mounted  on  a  transmitter  cabinet 
iloor  bent  and  broke  readily  when 
the  door  was  opened  and  closed 
Substitution  of  spaghetti  for  the 
cabling  cord  provides  better  distri¬ 
bution  of  strain  along  wires  and 
eliminates  broken  leads. 

Kltctnc  <'orp 
Halttmore,  }taryl(iHti 


(  Al.iHKATiiR  on  a  coil-winding  ma¬ 
chine  continued  to  indicate  turns 
after  wire  snapiied  accidentally. 
Because  each  coil  took  about  17,000 
turns,  it  was  impossible  to  gage  the 
numlier  of  turns  wound  before  the 
break.  .-X  mercury  switch  is  now 


ISO 
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^Ni  had  all  the  «Kcan  isn't  this  clear. 

I'here'd  he  no  need  for  complicated 
under-water  detection  ctjuipment,  no  need 
for  constant  research  and  development  of 
depth-finding  instruments  and  sonar  c'Cjuip- 
ment  such  as  lido  engineers  are  working 
on  now. 

Ifut  as  long  as  the  iKc-an  depths  can  hide 
their  secrets,  we'll  need  better  and  hc-tter 
eyes  and  ears  w  ith  w  Inch  t*>  see  and  hear  — 
electronically  —  what's  helow.  Much  is 
being  pioneered  along  these  linc-s  at  hdo. 

Already  Edo  eejuipment.  designed  and 
manufactured  ftir  the  L'.S.  Navy,  makes 
possible  new  accuracy  in  under-w  ater  detec¬ 
tion  technitjues. 


ViUO  IS 

Twrniv  h\c  \rarsof  rcM-.trih,ilr\cti>pincni  ami  manu- 
failuritiK  cxprricmt-  are  hi-himl  (do's  work  in  (he 
riciironii  held,  founded  in  1‘fJS,  the  (ompan\  hrM 
buill  >eaplane  Hoais.  later  expanded  to  the  de^■^n 
and  manufacture  of  marine  aircraft,  and  built  sariouc 
aircraft  components  in  (treat  quantits  durinc  the  war. 
Now'  to  (his  intimate  knowledce  of  aviation,  has 
been  combined  top  en^tineerinc  and  manufac (urine 
talent  in  (he  field  of  electronics  for  (he  design  and 
prixluction  of  various  tvpes  of  under-water  detection 
equipment. 

for  a  complete  picture  of  Ido's  hrst  quarter  of  a 
centurs  send  lor  sour  cops  of  '  fdos  2Slh  Anniser- 
sars  briMhiire  by  wriiine  to  the  Ido  (  orporaiion, 
Dept  I  S  I,  (  olleee  Point,  N  S’. 
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.  mounted  on  an  arm  with  a  small 
j  pulley  that  rides  the  wire.  If  the 
wire  .snaps,  the  switch  shuts  off  the 
machine  and  stops  the  count.  Wire 
,  can  l>e  spliced  and  operation  re¬ 
sumed  with  an  accurate  record  of 
I  number  of  turns  wound.  Co.st  of 
'  coils  has  h«>en  virtually  cut  in  half 
.  and  suKKestion  won  $1,500  for 
Hazel  Williams,  a  worker  in  the 
plant. 

!  flochr.^trr.  .%»•«  I'arlf 


I  In  assk.mhly  of  small  transform- 
I  ers,  laminations  were  held  by  a 
I  steel  strap  whose  ends  were  sol- 
I  dere<l  together.  Meat  developed  in 
:  unit  during  impregnation  melted 
'  solder  and  laminations  sprung 
'  apart.  Resistance  welding  is  now 
,  done  on  strap  from  one  side  with  a 
‘  double-electrode  jiK. 

Elrrtnc  Corp. 

Hai^t  l*a. 


I  A  lABl.K  comprisinK  24  wires 
j  handles  70  percent  of  the  wiring  in 
j  Olympic  television  receivers.  In¬ 
stalled  in  each  receiver  on  a  pro¬ 
duction  line  turning  out  650  sets  a 
day,  the  cable  has  been  found  to 
save  time  at  testing,  trouble-shoot¬ 
ing  and  repair  positions.  Push-top 
I  binding  posts  are  used  at  this  plant 
to  hold  the  ends  of  wires  in  position 
while  cable  is  being  formed. 

Olympic  Radic  4  Ttlevigion  Co. 
{  Long  Iitlond  Ctty,  «V. 
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^Vi>llBU  S«B'  Y 

•  when  «he  *'*^  I 

...  oW  lU  inlancY  ■ 

«'*’*  j  .ItV  wo*  **'  1  iMt  ■ 

rri  i 

I  .UUIKN 

\  \  “=’r.r:.w 

1  V  \  »*'*':  s„4tt  'Wtiw 

1 


lJiue20tfeaji4-cuio,, 

i  ITS  JUST  AS  TRUE  TODAY 

1  In  this  ad,  which  appeared  in  a  1930  issue  of 

I  Electronics,  we  stated  that  S.S.White  Resistors 

1  "successfully  endure  in  ANY  climate."  It  was 

1  true  then,  and  the  experience  of  the  interven- 

1  ing  20  years  has  served  to  establish  this  fact 

I  more  firmly. 

I  S.S.White  Resistors  come  in  two  classifica- 

,  I  tions.  Type  65X  Resistors  are  rated  at  1  watt 

f  I  and  have  a  range  from  1000  ohms  to  10,000,000 

*  I  megohms.  Type  SOX  Resistors  are  rated  at  4 

^  I  watts  and  have  a  range  of  from  100  to  100,000 

I  megohms. 


BULLETIN  4906  has  details,  includ¬ 
ing  construction,  characteristics,  di¬ 
mensions,  etc.  Send  for  a  copy. 


TNS  S.  S.  WHII 


ire.  CO.  1 

•DIPT.  E 


INDUSTRIAL  o,v..k>h 

E  10  EAST  40lli  ST.,  NEW  YORK  T4,  N.  T. — 


FIEXIBIE  SHAFTS  AND  ACCESSORIES 
MOIOEO  PIASTICS  PROOUCTS-MOIDEO  RESISTORS 

Om€  /4m€ntctCA  A  AAA  *J>UUuCnUU  S"te*0>U4€4 
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THE  ELECTRON  ART 

tfm  p  t]2) 


Atom  pile  by-products 
**fly”  to  help  medical  reseorch 


FIG.  2  Syncfafonou*  motor  and  spiral 
rsttorinf  sprtnq  aro  qoarsd  to  coatrol 
potsntlomolor.  Snap-action  twitch,  actu- 
alod  by  drlvoshail  cam.  It  clotod  at  ond 
ol  flyback 


two  minutt*.'*  and  rpstored  the  po¬ 
tentiometer  to  zero  .settiHK  in  ap¬ 
proximately  five  seoond.-t.  In  a  newer 
unit,  the  flyback  time  is  reduced 
to  a  fraction  of  a  .second  by  employ¬ 
ing  a  maRnetically  controlled  clutch 
couplinif  between  the  Kcar  train 
and  the  restorinj;  .sprinK-  Durinp: 
flyback,  the  trcarintr  is  decoupled 
from  the  potentiometer  .shaft. 

The  illu.strated  recordings  indi¬ 
cate  the  e.s.sential  features  of  the 
method.  It  offers  considerable  lati¬ 
tude  in  choice  of  motor  speed  and 
scale  characteristic.  .-Vn  example 
of  the  type  of  problem  to  which  this 
device  may  lie  applie<i  is  the  mea.s- 
urement  of  the  loss  of  radioactive 
sodium  injected  in  tissue,'  where 
the  rate  of  dei-ay  is  initially  too 
rapid  for  direct  countinir  with  a 
scaling  circuit  and  count  reirister, 
and  in  the  later  staves,  the  radio¬ 
activity  is  too  weak  for  its  decay  to 
lie  measured  accurately  with  a  rate 
meter. 


ffthh 


incitfd#  iMch-wp  af«d 
4mm  m  *11  prmci^l  and  ci9i*« 


Railway  Exprttt  Aotncy  and  tha 


SCHEDULED  AIRLINES  of  U.S. 


Rekerkncf. 


Mii^iirtir  Mofhilulion  of 
PIioIoIiiIm*  (liirrmls 


To  Avoin  the  difficulties  involved 
in  successive  stajre.s  of  d-c  ampli¬ 
fication  in  measuring  continuous 
values  of  liKht  or  heat  flux,  some 
means  for  chopping  or  otherwi.se 
providing  an  alternating  sittnal  is 
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■•Ololtotep**  were  nersled  by  a  IbMton  himpital  for  patient  treatment.  I^ead- 
aliM'Ideii  Imii  of  radioactive  KMline  iwei|{bl,  Ilia  ’  |>lck<-d  up  by  Air  Kxpreaa  in 
Knoxville, 'I'enn.,  at  I  I  A  M.,  deliveriai  Tll.t  I'.M  CliarKe,  KH.till.  lioapitals,  like  all 
^  buMiiMsiK,  use  Air  l.xpreaH  reKuUirly  to  K'‘t  siippliea  from  anywhere  in  bouri’. 


H't  aotlar  and  more  coiivemeiil  to  tea* 
Ibe  uttrld't  /(ixtesf  abippiiiK  service 
\Mien  sbipinenis  are  n'lidv.  )iisl  phone 
for  pii  k-up  Special  door-to  door 
•i-rvltr  lluludial  in  llie  low  rales 


Shipmantf  k,tp  miMirtg  .Air  Kxpri-sa 
ms-s  on  everv  S»  laaluli-d  .Airline  flight, 
h  ri'iiueiit  s»  laalules.  I'w  di'is'iid  ible, 
i'X|s'rifn<  isl  Air  Kxpress  —  ktvp  your 
bu.iiiK'ss  rolliiiK  at  a  protil.ilile  clip 


Only  Air  Exprtss  gives  you  oil  these  advantages 


World's  fottoit  shippina  serv  uv 

Spoclol  door-to-door  torvlco  at  no  ■•xtni  i-iMt. 

Ono-carrior  rotpontibllity  all  tlw  wav 

1150  cittot  servial  dins  t  bv  air.  air  r.iil  to  IH.OiH)  olT  airlim-  otlicea. 

■  aporloncod  Air  laprott  bas  luindlial  over  _*■'>  million  .Hlnpments. 

Hacauar  of  iIhw  ativ iint.ig««.  resut.ir  ow  ef  .Vtr  l-.iiinwa  imivn  ll  s  vour  Iswl  air 
ahi|itaits  tniv  ftir  f.uitiail  sloppinii  aetiiiii,  plHtiie  Air  tlxpiVHii  lliviasm.  U.olwav 
Kxprisw  Axetii  V  M.itiv  lew  ioiiiiiumIii  v  rtiU-a  in  t*  flee  I  liiveni  iicate 


ELECTRONIC  ENGINEERS 

GUARDIAN 


NIAT 
EFFICIENT 
EASY-TO-SEKVICE 
VIBRATION-PROOF 


GUARDIAN  CENTERING  MAGNETS 


The  Guardian  Centering 
Magnet  compensates 
magnetically  for  any  mis¬ 
alignment  of  the  elec¬ 
tronic  beam  or  the  focus 
coil  assembly.  Eliminates 
manual  adjustment  of  the 
raster. 


GUARDIAN  FDCUS  COILS 

Over  a  million  Focus 
Coils  have  rolled  off 
Guardian's  production 
lines  into  TV  sets  of 
leadingmanufacturers. 

With  more  than  75 
types  established  as 
Guardian  Standard, 
speedy  delivery  to 
meet  today's  replace¬ 
ment  needs  is  a  matter 
of  routine. 


Valuable  information  on  HERMETICALLY  *  meet  today's  replace- 
SEALED  Guardian  Relays  is  yours  for  the  asking.  •  ment  needs  is  a  matter 
Write  on  your  business  letterhead  for  new  com-  •  routine, 
pletelv  descriptive  and  illustrated  Catalog  5  H  No 
cost.  No  obligation. 

Ti/tige—ASK  US  TO  MAKE  SPECIFIC  RECOMMENDATIONS  NO  OBLIGATION 

guardianMelectric 

i#.7SO  w  VWAINUT  STREET  CHICAGO  12,  ILLINOIS 
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NOW 


I 


coaffrvcffO#i  pro* 
rfdoi  fmprovod  fwo  tfogo  do* 
hoigM 


Cothiont  <PI  pfovtd#  portiol  itelotion.  looioinmg  vibrotton  roocHing 
mtofioodiolo  boofoft  U  iiolotod  from  ogoipmont  by  socondory  cwdiiont  (S). 

To  pfotoct  vifoi  ogwipmonf  in  modorn  high  ipood  ond  high  oltifudo  oircrofl, 
lobmton  Dwol  Sutpontion  Mounting  Syttomt  with  MtT  I  KCX,  Iho  oil  ttool 
rotrliont  motonol,  provide  th#  botl  tolution  to  tho  comploa  problomt  of  vibra¬ 
tion  iaolotion  ond  iho<k  obaorption 

iobinton  Mounting  Syiiomt  incorporating  MET  I  FlEX  will  oporoto  uniformly 
through  o  wido  rongo  of  lomporoturoi  (m<nut  80*  C  to  plut  )7S*  C).  Tho 
mhoront  ttobility  ond  itoiotion  choioctonttica  of  tho  duol  lutponnon  principle 
combined  with  the  non  lineor  deflection  and  high  dompmg  oction  of 
MET  {  Till  (ihown  below)  »ot  o  new  itondord  for  the  mounting  of  alt  types 
of  electronic  equipmont. 

All  ffobinion  Mounts  meet  or  eaceed  the  requirements  of  JAN  C-I72A  ond 
ore  ovoiloble  «n  these  form  foctors  ond  beam  ossemblies.  or  speciol  sites  to  At 
your  equipment  May  we  hove  your  inquiry'’ 


I  '  J 
'1— ;  — 


ROBinson  nuiRTion,  ini 

TETERBORO,  NEW  JERSEY 

UIBRRTIOn  COnTROl  EnCIREERS 


FIG.  I  Phyticol  totup  for  maqnotic 
modulotlon  of  phofotubo  currents 


often  used  to  allow  use  of  a-e 
amplifiers.  A  new  method  i»  de¬ 
scribed  here.  The  .space  current.s 
within  the  phototube  are  modulated 
with  an  alternatinK  magnetic  field 
applied  transversely  across  the  path 
of  photoelectrons. 

Figure  1  illustrates  the  basis  for 
the  system.  The  phototube  is  loi'ated 
l)etween  the  poles  of  a  magnet  in 
such  a  way  that  the  elei’trons  are 
forced  back  to  the  cath<jde  if  the 
magnet  coil  is  energized.  Whenever 
the  magnetic  field  is  zero,  the  elec¬ 
trons  are  free  to  fiow  to  the  anode. 
The  space-current  motlulation  will, 
of  course,  he  double  in  frenuency 
compared  with  the  frequency  of  the 
mcslulating  wave. 

The  system  described  eliminates 
the  harmful  effects  caused  by  the 
presence  of  leakage  currents,  since 
the  leakage  eb'ctrons  are  not  modu¬ 
lated,  as  they  are  in  systems  which 
vary  the  output  signal  from  the 
phototube  electrically.  No  comj)en- 
sation  or  zero  setting  is  required; 
with  no  light,  there  is  no  a-c  out¬ 
put  from  the  phototube.  Compen- 
.sation  for  line-voltage  fluctuation 
may  Ik*  provided  automatically  by 
overexciting  the  modulating  coil 
slightly,  since  an  increase  in  excita¬ 
tion  beyond  that  point,  as  might 
occur  if  tho  line  voltage  rises,  will 
decrease  modulation,  thereby  com¬ 
pensating  for  accompanying  in¬ 
creases  in  amplifier  gam. 

i  Typical  Ingtniment 

For  a  high-sensitivity  instrument 
which  gives  full  deflection  of  the 
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HIGH  Q  TOROIDS  for  use  in 
Loading  Coils,  Filters,  Broadband 
Carrier  Systems  and  Networks—* 
for  frequencies  up  to  200  KC 


Ki>r  liit!h  ill  a  ><iiiall  <-hara<-l<‘ri/.<-«l  li_>  Ion  nirmtt 

aiiit  \K\0I.I)  MoU  IVriiiall«»>  iVtv^iirr  i'oroidul 

('.ort’o  arc  coiiinicrcialU  u>ailal»lc  lo  iiicci  hifch  )«lan<lar<i*i  of  |ih>hical 
ami  clci-lrical  They  |ir«t\i4lc  coiiHtaiil  iM-riiicaliilily 

o\«‘r  u  Hide  raiiftc  of  flux  liciiKily.  The  I2.'>  Mu  corcK  arc  rccoiii- 
nicii«lc«l  for  iiM*  up  lo  l.>  kc.  Ml  Mu  al  10  lo  .V>  kc,  26  Mu  al  30  lo  7a  kc, 
ami  It  Mu  al  .*>0  lo  2(MI  kc.  Many  4>f  iIichc  c<ircH  may  In' fiiruihhcd 
xluhili/.cti  lo  proxiiic  conslani  |N-rmcaiiilily  (±0.1%)  oxer  a  •i|M'cific 
lciii|N'ralurc  rall^c. 


COMPLETE  LINE  OF  CORES 
TO  MEET  YOUR  NEEDS 


if  Furnithed  in  four  xtondord 
pormoobilitio*  — 125,  60,  26 
and  14. 


if  Available  in  a  wide  range  of 
sizes  to  obtain  nominal  in¬ 
ductances  as  high  as  281 
mh  1000  turns. 


^fMe/errwW  wndw  arranerfiwfifi  MtiA  If  r*««rn 


TbE  AkNOLD  FwGINEERINO 


if  These  toroidal  cores  are  given 
various  types  of  enomel  and 
varnish  finishes,  some  of 
which  permit  winding  with 
heavy  Formex  insulated  wire 
without  supplementary  insu¬ 
lation  over  the  core. 


SUaSIOMtY  OF  AUeOMENY  LUOLUM  imK  GOfIFOItATlON 
M7  EAST  ONTARIO  STREft,  OIICAOO  IMUMOk/* 
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rcxf.JOC^S  »•*««(*  C-0004 
««»0 


FIG.  2  —  Frvquancy .MlactlT*  alov*  (A) 
and  malar  tactlliaf.<nDpUilat  alofat  (1) 
oi  tha  ampliilar  uaad  to  conlunctioa  with 
a  maqnatically  modulotad  photoluba 


irifter  with  a  lij?ht  flux  of  1  micro- 
lumen,  a  carrier  freijuency  of  20 
cps  wras  chosen.  The  parallel-T  cir¬ 
cuit  shown  in  Fig.  2A  discriminates 
against  all  frequencies  except  20 
cps,  at  which  there  is  a  gain  of  1(X), 
with  a  response  characteristic  as 
shown  in  Fig.  3.  The  rectifier  cir¬ 
cuit  used  is  shown  in  Fig.  2B.  A 
double-diode  OfIB  is  used  as  a  full- 
wave  averaging  rectifier  for  the  70- 
ohm  1-ma  meter.  An  effective  volt¬ 
age  of  23  volts  at  the  plate  of  the 
top  half  of  the  6H6  will  cause  full 
meter  deflection.  Each  diode  is  ter¬ 
minated  by  20,000  ohms  to  avoid 
nonlinearity  for  small  driving  volt¬ 
ages.  The  filament  voltage  is  re¬ 
duced  in  order  to  minimize  the  zero 
reading. 

The  feedback  loop  provides  the 
required  2  to  1  linearity.  An  input 
of  0,04  volt  caused  full  meter  de¬ 
flection. 

The  gain  of  the  parallel-T  net¬ 
work  stage  is  such  that  one  stage 
tietween  it  and  the  phototube  will 
raise  the  l'<0-jiv  phototuln*  signal 


dll  SicM-ns  I>|H-  S  (hcrni(ist.itv  iliflcr  from 
thcriiiiist.11% ' 

|H’n«.il  |Hiinis  Jo  the  rltili nally  $ntieprmleHt 
ibe  .irrow  |Hiin(s  to  the  retuit. 

\oiir  products  feature  this  precision 
lure  loiitrol.' 


PSB4^LEl-T  SC^IKOB". 
MtiSOBtD  TMBOOGh  I  lyl£G'‘T 
MTOEEN  Signal  GENCBATOW 
AND  GRID  Of  6SJT  ]  r’'|TT 


Ad|w»*ablv  typ*  )  illwiiiatpd  OiNbi  di 
PBiotwi*  ranp*  up  I*  4S0  f  ovoilabU 


fBeoLENc 


manufacturing  company,  inc, 

MANSfIfiO  OH'O 


riG.  S-Frpqupncy  rpAponiP  curvd  oi 
Ihp  porallpl  T  ctrcuil  ihown  In  Flq.  2A 
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ni«aftur«ft  current  instantly,  ft«f«ly,  accurately 
without  intarruptins  circuit  or  breaking 
insulation  of  conductor! 
also  gives  quick,  accurate  voltage  readings. 


AMPfiOaf  i>  M>  i«»m 
into  >our  hip  fHHkcrt. 


AMPtOll  >tm  4n  inMant  iurrcni  rcuuing 

'  ri^hi  t>n  tiu*  nosr  uithouc  louihing  or  hnaking 
(hi*  inMiUtion  t>f  (hi-  inniluitor,  i»r  in(irrup(in>:  (hi* 
iirtiiK.  (^iiu  )u\(  prt*>%  (hi-  trigger  (o  o|H*n  (he 
Npnng-iontrolliHi  )4m>;  (hen  reU‘4>e  the  trigger  aiul 
take  current  reailing.) 

AMPtOai  IS  ruggeiiU  itm^trui  (eit  and  tan  he 
rnughU  harulleii  ssi(ht>ii(  lear  ol  breakage. 

Hu  Afiiprobt  ha^  n»'u  httn  accipteii  astheiitMlop* 
ment  (hat  takes  the  split uTt  volt  arnnu-ter  nut  nt  t!it 
expensive  heavy  equipment  class  anJ  makes  it  a 
*:.il  itistfumtnt.  unrth  its  weight  in  g**ld  tn  the 
nusv  engineer  who  ean't  be  heavily  nurJened 
A  MU%T  rOB  MANUrA<  runts  S  PidO  INClNffnSt 
<)nve  \nu  VC  held  the  Amprnhe-  in  >i>ur  haml.  nnee 
>nu  ve  disciiverevl  htiw  n*nv-enicnt  it  is  (•»  carry  arui  tn 
use.  vnu  II  understand  why  an  Aniprnhc  in  (he  hip 
psnket  is  fast  bexnmmtf  a  must  instrument  (nr  either 
helil«*r  lah»>ratnry  wi»rk  Send  tivlav  fnr  Hulletin  KWl). 
»»VKSMI|»  tssiHCMFSTioHP.  H  tuar  I  'street, 
New  York  I  V.  \  ^ 


3%  (of  fwM  icolo  OvfltetiOft)  SCAll  ICNOTH:  2.47  inch«t 


PYRAMID  INSTRUMENT  COMPANY 

49  Howard  Sfr«l,  N*w  Tork  13,  N  V 


available  at  the  better  electrical  and  radio  distributors 
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THC  ILICTION  ART 


to  the  required  level.  This  first 
stage,  which  acts  essentially  as  an 
impedance  transformer,  should  have 
a  gain  of  2.2.  Additional  parallel-T 
networks  may  be  used  to  eliminate 
60  and  120-cycle  hum  from  the  low- 
level  stages. 

In  a  paper  presented  at  the  AIEK 
Winter  meeting,  Henry  P.  Kalmus 
of  the  National  Bureau  of  Stand¬ 
ards  announced  that  a  light-meter 
using  the  principles  summarized 
here  is  more  stable  and  has  higher 
.sensitivity  than  other  commercial 
types,  and  has  the  advantage  of 
requiring  no  zero  adjustment. 


4M0SIN'I T.  doesn’t  count  its  success  in  terms 
_  of  bi^  vtdume  records.  More  important  to  us  is 
tbe  aid  that  MOSINI  I  "paperolo^ists"  and 
facilities  provide  our  customers. 


If  you  have  a  problem  involving  paper  ...  if  you 
reijuire  sj-iecific  tc*chnical  cfiaracteristics  such  as 
fii^h  tensile  or  tear  strength,  accurate  calijHT.  density 
liijuid  re(X‘llency  or  absorbency,  j^iKid  dielectiic 
strength.  s[x\ified  pH  for  maximum  nunimum 
aculity  or  alkalinity  . .  .  and  above  all,  if  you  want 
to  lx  sure  of  Jtf'tnJjhle  umforni/ty  ...  it  will 
pay  you  to  s|x‘city  "MOSINJiH."  I'or 
consultation  with  MOSlNId^  teclinicians,  without 


Sillily  of  Skin  Impeiluiire 

By  Hiibekt  C.  Bi'RNS 

fitan/ord  t'nix^inty 

Stanfordf 

PoTENTlAiai  generated  by  the  con¬ 
tractions  of  mu.Hcles  and  muscle 
fibers  are  recorded  and  studied  with 
the  aid  of  electromyograph  equip¬ 
ment.  An  attempt  is  then  made  to 
interpret  the  rec'ords  in  terms  of 
absolute  physical  movement.  In 
this  interpretation  there  exist  three 
major  variables:  frequency,  phase, 
and  amplitude.  The  frequency 
spei’trum  to  be  analyzed  appears 
largely  between  40  and  500  cycles 
per  second,  the  signal  amplitude 
generated  by  the  muscle  reaches  a 
peak  around  200  microvolts,  and 
the  phase  of  electrical  measurement 
depends  on  the  reactive  elements 
acting  in  the  entire  measuring 
scheme. 

These  three  interrelated  factors 
can  be  fairly  well  controlled  in  the 
electrical  amplifying  device,  but  the 
question  arising  is,  “What  happens 
within  the  muscle,  and  what  is 
actually  measured  between  the  two 
electrodes?”  It  follows  then,  “What 
source  impedance  does  the  muscle 
potential  act  through?” 

I  Most  of  the  past  publications 
have  mentioned,  in  a  loose  fashion, 
that  the  skin  behaves  like  a  leaky 
capacitor.  This  paper  attempts  to 
evaluate  this  past  statement  in 
terms  of  more  definite  quantities  so 


\A(oke  Uum 


•  Now  at  Department  of  FSectrtcal  Kniri* 
ne*»rlna.  North  DakoUt  State  Coileje, 
Far»i).  North  Dakota. 
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,  and  last  year-  ^ 

les  pjove  we  ^ 
ade  a  pro/iwW« 
love  by  budding 
[^tersinto  our 

jyoduCtS 


Small  laiat  Caantari  ^ 

(]nunt%  $rroke«  or  turns  Aitual  tire  i«  2'* 
wide,  P/i "  drrp.  lets  th«n  1“  hiith .  Built  into 
business  msshines.  coin  machines.  Uundry 
machines,  plastic  moldcrs.  punch  presses 
and  many  others. 
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Veeder-Root 


chine-operation  .  .  .  and  many  other 
services  that  customers  find  desirable 
in  any  type  of  product. 

^'es,  there  may  be  "hidden  talents"  in 
your  product,  tt>o  . . .  talents  for  count¬ 
ing  in  new  ways  that  will  be  helplul 
to  your  customers.  And  who's  to  say 
about  this.^  VC'ell,  why  no^ut  it  up  to 
Veeder-Root  engineers;'  They've  dis¬ 
covered  more  unsuspected  profits  in 
more  products  than  you  could  shake 
an  Annual  Report  at!  UV/Vr. 


ANNUAL  REPORTS  often  show  a 
surprising  surge  in  sales  .  .  .  when 
Veedcr  Root  Counters  are  built  into 
a  product  to  gise  it  an  extra  useful¬ 
ness  that  makes  customers  take  a  new 
interest. 

For  V'eeder- Root  Ciounters  put"Facts- 
in-Figures”  to  work  in  many  w  ays  . . . 
to  prove  a  product's  guarantee  ...  to 
tighten  control  of  production,  insen- 
tory,  purchasing  ...  to  spot  errors, 
delays,  w  aste  . . .  even  to  control  ina- 


COUNTING  DEVICES 


S«iid  !•?  toMM  *'C«yfit 

that  »how»  all  type*  of  Vecd«r-Root 
f.ounicra  for  mechanical,  rircirkal. 
and  manual  operation.  Addrrta: 

VECIEI  IMTINC  .IIITriRir  Clii 

/«  Gan«d!n.  Vrcder*Rooc  of  Canada, 
l  td  . 955  Sc  jamet  Scrcri.  Montreal  5. 
Im  Crrni  Veeder-Root  Ltd., 

Kilipindie  Road.  Ouodee,  Scotland. 


BBfflClDllQB 


■i 


i«SSSfe1 


FIG.  I  Skin  Impndanc*.  with  ’44iicli 
applied  to  taoded  >kln  with 
•lectrod*  paate.  la  alaaoat  •nliraly  raola- 
tlaa.  aa  Indlcotad  by  conalani  Impadoaca 
iof  choaqlnq  Iraquancy 
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that  muscle  source  potentials  may 
be  more  accurately  determined. 


There  are  two  types  of  electrodes 
in  use;  the  sub-dermal  and  the  sur¬ 
face  type.  The  former  are  simply 
I  needles  which,  inserted  into  the 
I  muscle,  provide  the  potential  meas- 
j  urement.  The  latter  are  metallic 
disks  placed  on  the  surface  of  the 
j  skin,  in  the  vicinity  of  the  muscle, 
with  or  without  prior  skin  prepara- 
I  tion.  This  paper  will  be  largely  con- 
i  cerned  with  the  surface  electrode. 

I  Size,  shape,  spacinir  and  application 
of  the  electrodes  are  factors  which 
enter  into  each  imiiedance  measure¬ 
ment.  The.se  will  be  discussed  later. 
All  mea.su rements  described  herein 
were  made  on  the  skin  of  the  pre- 
tibial  area. 

Four  tests  were  made  with  three- 
fourths  inch  diameter  copper  elec¬ 
trodes  separated  one  inch  between 
edjfes  under  the  following'  condi¬ 
tions:  (1)  shaved  and  dry  skin,  (2) 
shaved  skin  with  electrode  paste 
applied,  (3)  shaved  skin  with  sur¬ 
face  then  sanded,  and  (4)  shaved 
akin,  sanded  surface,  and  electrode 
j  paste  applitnl.  The  graphical  results 
I  obtained  are  presented  in  Fijr.  1. 
The  four  curves  represent  the 
measurements  made  on  one  subject 
usinK  the  above-mentioned  eltn-trode 
applications  in  the  order  listed. 

A  study  of  the  curves  of  Fig.  1 
indicates  a  much  higher  impedance 
for  application  1  than  for  applica¬ 
tion  4.  This  is  quite  outstanding  at 
the  lower  frequencies.  However,  the 
most  striking  difference  is  the 
nearly  constant  impedance  with  ap¬ 
plication  4.  This  indicates  an  im- 
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TNI  fllCTION  AIT 


STANDARDS 


INDUSTRY 


HeriioAtol 


•CA-lOttl 
Wid^H  Control 


tCA.lOAOl 
OoAocting  VoliO 


ACA.3)3f1  Vorficol 
D«A«ction  Owtpwt 

Trontlormor 


ACA*)18T1  Horitontol* 
Owtpwt  ond 

H<gh  Voltog*  Trani^ormtr 


RCA- Engineered 
TV  Components  for 
wide-angle  deflection  systems 


Till  I  v  «  OMI'OM  N  I  s  illut 
ifAird  rcprr«cni  a  hcm  hiph  in 
ii>-<Rr«linAtr«l  iiriuif  tlr^iKn  I 
in  with  ihc  nemU  Jr- 

«rU*prJ  K(  \  06  (■  «nJ  6*^1 

thr«r  ioni|9«»nrnf«  pro>iJr 
4  itiniplcft'lv  tnt<'NTAir*l  IhnI^  (fl* 
RAiJc  Anplr  JcHritHMi  \ 
rrni  (t>r  ihr  t»r  c»ihrr 

irlc«t«i<>n  pKturr  tulH«  hA^inp  a 
Jcrtr«n«>n  Anplr  t»f  ‘*0  Jrprrc^  anvl 
«iprrAtiM|i  At  Amnlr  xJuiCc*  up  u> 
I  4 

All  K(  A  tcU-%t«Min  ii»nip4mrtiti 


Arc  'i»riKiuAl%,”  Jc^iKnrJ  u>  ht  the 
imhf  ttrAMti  miih  ihAfARirr- 

Miu%  «hhuh  Afr  iormi  both  rlei' 
triiAlU  anj  mri.hAniiAlU  Ihcy 
Art  pi‘rt«»rniAnir  pro^eJ  *  anJ 
i4>ntprtiii%rl\  priieJ 

iCA  Appll<otion  Inglnoort  afc 
rraJ^  lo  mork  tibiih  vuii  m  the 
AJaptAiHtn  tit  K(  ^  irlc^iAitin  ttim* 
ptinrnt^  iii  >our  partuular  Jr^iicn%. 
Itir  turihcf  inltirmaiiiin.  utriie 
K(  <  timnicrv tal  I  nictnccrmn. 
Sct.titin  1)42^,  HarriAtin,  N  j.,  t>r 
^tiuf  nearest  ticlJ  iilht.r 


(I AST)  Hornton  6  tOOO  41 S  S  SHi  St  .  Horriton,  N  J. 
(MieWtST)  WliffoKoll  4-7000.  5M  I  Hlmoit  Si  .  Chicogo.  IH. 
(WftT)  Trmtfv  S44l«  470  S  Son  Podro  Si.,  lot  Anfolot,  ColM. 
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CENERAl  RADIO  COMPANY.  Combridg*. 
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make  instrument  dials  readable,  accurate,  durable 

I’lii;  ( .ilil)i.itii)n  ll•^lll(  ^  on  T  iii^,  liJiiNliiicnt  oi  (.i:i|iln(  I.ainicoid  in.ikc  in>li iiiiu  ill ' 

lo  M  .1(1.  ( ,is\  lo  \(  I  a(  ( iii.iir  l\ .  I  ..iini(  oid's  iliiiK  nsion.il  si;d)ilit\  mic.iiin  loii^ 

V  iviic.  t'Hi  It  si.iikIn  n|>  III  lu'.il  .iiid  (old,  l(^i^t1  tnoisluic,  oils.  sol\(iils  and  (oiinsivc  \.i|miis. 
M.iintcn.iiKc'  |nsi  w  i|H  w  itii  a  (l.nn|>  ( loth  lo  i  Ic.iiil 

T  ii'^i  av  ini;  I  ..nni(  oid  is  a  s.indu  i(  li  n  |h-  in.iici  iai.  .Mai  kin|>s  (  ni’iascd  ihion|>ii  ilic  sni  I.kc 
to  die  (onlia->iint>  o|iai|n('  or  tiansliKini  iok  stand  out  (Ic.iils.  lan't  wiai  .iwav. 

I'i|;ni(s  a|i|ili((l  l)\  |>ainiin|'.  |iiintin|’  or  silk  sdcm  |iio((ss  on  lianslincni  l.ainiioid 
show  n|i  ai;ainsi  k  .ii  illnininalion.  Iis  ll(Ail)ilii\  |H  rniiis  lortn.ition  ol  siin|il('  <(ii\((l  sliajM  s. 

(>i.i|ilni  l..nni(oid  in(oi|H>iat('s  |iiint('(l  inaiUT  l.iininaicd  nndci  a  itans|iai('ni  siiil.uc 
on  OIK'  Ol  liolli  sid(  s  ol  the  shci  i. 

I  his  line  ol  ni.iici  i.ds,  iiU  al  toi  dials,  i  in  nit  (li.i|>ianiS,  si|;iis,  itisii  iiini  nt  iiaiu  ls  and 
(  hai  Is.  is  niK  vd  lh d  ioi  ( lai  ii\  .ind  din.diiliiv.  hoi  Ini  iIk  i  inloi  niaiion  alxiiii  iIk  sc  and  other 
IHimIik  Is  ol  mil  ',ii  \(  ai  s  ol  (A|H'I  i(  ik  e  in  niakini;  hi|;h(  si  (|n.dii\  elet  ti  i(  al  iiisiilalion.  (oniat  t 
out  IK  .iKsi  sal(  s  otliie. 
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N<)>X'  the  fir%t  time  —  >iiu  can  cclccf  a  standard  magnetic 

ampithrr  —  to  %rf%e  \our  6t>-iViIr  (ontrcd  appluatu^n.  Vickert 
aupplir^  lr«im  Moik  iN  %i>lr«  ~  pre  enginccrcil  and  tahoraiory 
tested  ith  a  4  hour  id  il-i  or  a<  output  I’ov^er  <output )  levels 
range  from  miUmatt  to  loH  Hatf%  maKimum  (ikc  i>utput). 

i  omprehen«i%e  application  data  ^hce(«  arc  furnished  to  help 
>ou  select  the  \’ui4er%  magnetic  ampliher  for  >our  control 
need« 

A  FEW  OF  THE  MANY  APPLICATIONS 


•  I  iMe‘t»‘itHe  lW/«ige  Hegtt/,itors  •  Hu/rttmin  I  rttHsmiaion 
<  ntttroU  •  .it  *$hJ  lit  (te$$eratnr  \  aitage  Hrgttlatnri  •  I  oHtro/f 
Helt»M  •  Speeti  uHti  Iretfitcmi  Kegnlaton  •  t  amp  ami  I  urnaie 
i  uHtruii  •  I  emptrafure  KegMlatort  •  f  sme  He/ay  Detices 


KEADV  NOW -THE  Vioiti  EDUCATIONAL  MAGNETIC  AMPLIFIER 

lV%igned  for  %ihiHd  anti  industrial  laboratory  use,  it  permits 
stuily  of  all  basic  single  phase  self-saturating  circuits  (  omplete 
u  ith  I  aboratorv  Lspenment  Manual  and  Magnetic  Amplifier 
l>esign  llandbot>k 

•  M  rste  trniay  fur  iomtfete  i*$fnrmatioM  oh  the  I'n^eri  VJh* 
iatumat  Magnetn  imphfter  ami  for  your  iupy  nf  the  \  Hkeri 
.\\agHeti\  imphfter  lirugn  HauJhtmk  u  Aa<  A  ipe<t}hei  iharatter- 
atm  amJ  itlintratei  itrtmts  l*Ua(e  make  ret^meU  on  yomr 
letterhead 


VICKERS  ELECTRIC  DIVISION 

\/UL3L:Cjl'>Ur 


LOCUST  STREET 


ST.  LOUIS  3.  MISSOURI 


TH(  IlICTION  ait 

[M-dunce  which  i*  nearly  entirely 
re^iixtive.  With  such  an  electrode 
application  the  output  potential 
available  at  the  electrode.s  is  nearly 
independent  of  the  period  of  the 
transient  Kenerated  by  the  muscle 
contraction.  This  important  factor 
makes  many  assumptions  valid  with 
small  error. 

P flailed  Study 

To  study  the  internal  imi)edance 
further  a  more  extensive  .search 
was  made;  the  results  appear  in 
Fijr.  2.  A  datteninfr  of  the  imped¬ 
ance  curve  at  both  the  hijrh  and  low 


FIG.  2  Flotteiilnq  of  Impedance  curve 
at  hiqh  and  low  frequencies  indicates 
resistive  component  el  the  internal  tis¬ 
sue  structure  of  the  muscle.  Insert 
shows  equivalent  internal  Impedonce 
el  the  skin 


frequencies  indicates  an  asymptotic 
resistive  component  of  the  internal 
tissue  structure  of  the  muscle.  The 
curve  may  l)e  divided  into  three 
I  major  .segments  and  the  equivalent 
electrical  behavior  determined.  .-X 
I  simplified  version  of  the  e<iuivalent 
I  internal  impedance  of  the  skin  is 
shown  in  the  insert  of  Fijf-  2. 

i  K'liiivnlrnt  Skin  hn/if dunce 

I 

The  values  of  these  three  par¬ 
ameters  are  affected  by  each  elec- 
tnwle  application.  Nevertheless,  the 
relative  value  of  the  parameters. 
esj>e<'ially  the  capacitor,  are  indi¬ 
cated.  It  miKht  be  expected,  since 
there  exists  such  a  larjre  difference 
between  shunt  and  series  resistors, 
that  the  slope  of  the  impedance 
!  curve  should  be  unity  durinj?  a  por¬ 
tion  of  the  fre<iuency-impedance 
K-raph.  However,  since  the  internal 
tissue  is  of  quite  complex  nature, 
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type  44  stepping  switch 


Up  fo  6  Levels  —  1 0-polnt  plus  home;  cycles  (200  million  steps!)  and  then  re- 
yet  It’s  Smaller  Than  Your  Hand  I  Only  quired  only  minor  readjustment. 

4 '  j  inches  long  —  and  about  half  that  wide  ttJ‘iptuhle . . .  meets  your  specific  needs 

—  Automatic  Hlectric’s  new  stepping  switch  with  a  wide  range  of  coils  (for  any^  I).  (,. 
averages  only  j  ounces  in  weight.  Vet  it  voltage  up  tii  I  M)),  bank  levels,  bridging 
gives  vou  more  than  other  larger  switches.  *od  non-bridging  wipers,  interrupter 
//upreJr...  a  typical  three-level  10-point  springs  and  off-normal  springs, 
switch,  at  48  volts  D.  (..,  self-interrupted,  1  he  Type  44  Stepping  Switch  has  lets 
runs  approximately  Hf)  steps  a  second—  weight  — takes  less  space  — and  gises  you 
impulse  controlled,  at  4^  steps  a  second.  everything  else!  Get  complete 

It'i  \mitother  .  .  .  brush  springs  are  in  an  data  NOVt  on  this  revolutionary  new 
“11th”  position;  wipers  pass  over  them  switch,  (.all,  wire,  or  write  AUl  OMATK, 
exactly  as  over  bank  contacts.  No  double  FI.h(.IRI(.  SAI.FS  (.OR  POR  ATION, 
load  in  any  position  — no  "galloping,”  'X'.  V'an  Buren  St.,  (.hicago  7,  111. 

It  unurei  long  life  .  .  .  smooth  operation  ^9  Automatic  Electric  ((.anada) 

means  longer  life;  in  addition,  all  driving  Limited,  1  oronto. 
parts  are  especially  armored  against  wear. 

In  rigid  laboratory  tests.  Type  44  Stepping 
Switches  averaged  operating 
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ECONOMY— The  Model  6201  is 
one  cil  the  Ktentei>t  coaxial  s(>eaker 
values  ever  offered.  Despite  its  eco¬ 
nomical  price.  It  offers  no  compro¬ 
mise  in  efficiency,  response,  or 
(Miwet  handlinn  capacity  A  listen¬ 
ing  test  in  comparistin  isith  higher 
pricerl  comi>etitive  speakers  is  the 
most  convincing  demonstration  we 
can  suggest  to  sulistantiute  these 
claims 

MANY  NEW  FEATURES -These 

include  an  oversire  wiKifer  2*  voice 
coil  capable  of  extreme  excursion 
lor  perfect  low  frecjuency  resjmnse. a 
professional  driver  — driven  twei-ter 


unit  with  "cobra"  shaped  horn  for 
clean,  wide  angle  projection  of  the 
highs,  and  a  built-in  LC  type  fre¬ 
quency  dividing  network  with  a 
variable  attenuator. 

UNIVERSAL  REPIACEMENT-The 

self-contained  features  of  the  Minlel 
6201  jiermit  rapid,  easy  replace¬ 
ment  of  any  standard  speaker  for 
conversion  to  high  fidelity  repro¬ 
duction.  Only  two  wires  to  connect 
and  the  job  is  complete.  Ample 
cable  IS  provided  for  mounting  the 
attenuator  control  in  any  conven¬ 
ient  location. 


THI  IIICTION  AST 

the  .slope  of  the  curve  did  not  quite 
reach  unity. 

Mea.surementa  made  on  e'ectrotle 
reparation  .showed  no  large  vari¬ 
ation  after  the  .separation  exceeded 
one-half  inch.  The  effect  of  elec- 
trrxle  aize  wa.s  noticeable  by  a  small 
increase  in  impedance  with  a  de- 
crea.se  in  electrode  size.  The  di- 
ameter-to-spacing  ratio  was  re¬ 
vealed  a.s  the  most  important 
relationship.  This  was  reflected  by 
mea.surements  made  with  the  sub- 
j  dermal  electrcKles.  It  wa.s  expected 
that  the  internal  impedance  would 
be  quite  low  with  the  needles  in¬ 
serted  in  the  muscle,  but  it  was 
found  that  the  impedance  exceeded 
that  of  application  4  by  a  slight 
amount.  It  is  Iielieved  that  the 
small  surface  area  of  the  needles 
contributed  to  this  fact. 

From  the  exjierimental  data  ob¬ 
tained  the  electrode  application 
should  consist  of  shaving  the  hair, 
sanding  the  surface,  and  the  appli¬ 
cation  of  eliHtrisle  jiaste  for  mini¬ 
mum  skin  impedance.  With  this 
type  of  apidication,  variations  in 
the  resulting  signal  measured  be¬ 
tween  electnules,  due  to  re.active 
;  effects,  can  be  minimized.  With  fur¬ 
ther  and  more  detailed  study  for 
each  case,  perhaps  an  absolute 
evaluation  of  muscle  activity  can  be 
made.  This  knowledge  of  .source  po¬ 
tential  should  be  useful  in  the  study 
of  isolated  sjiastic  muscle-. 

Acknnulfdiiemrnt 

The  author  is  indebted  to  Marian 
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U«‘!>islur  lt«‘lKi\ior  ul  ili^li 
Frrqurnri»*s 

X’arioI's  types  of  resistors  exhibit 
different  characteristics  when  oper¬ 
ating  in  the  region  atiove  ten  mega¬ 
cycles,  dejietuling  on  their  physical 
size,  nature  of  resistance  element 
and  physical  location.  The  analy¬ 
sis  of  an  isolated  resistance  element 
was  first  considered  by  Howe'  and 
later  by  Hartshorn’.  It  ha.»  been 
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GENERAL  RADIO  COMPANY 

Cambridge  39,  Massachusetts 

90  West  St.,  New  York  0  920  S.  Michigan  Ave.,  Chicago  S  1000  N.  Seward  St.,  Los  Angeles  It 


fiM  ■»a<ure<tirr>t.  .d  4  wm  am  haiafKcd  Um%  for  f-«  a«l  i«  ba*le. 
thaTrrr  hM' P^  V  M  t  T’4JMhi''n*r  piu<«  <aM>  a  warviard-sitpul  genn 
acnr  baviaf  «  mi  iwpfl»i  aa  a^uai  Ka^aaiad 

MMcare  Seh  rwi  a  SalaMid  iBif«datke  list  .-«>*>■  v 
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FOR  TESTING  F-M  BROADCAST  RECEIVERS 

SIMPLE  •  INEXPENSIVE  •  NO  SPURIOUS  SIGNALS 


X  MIS  nrw  G-R  StanJarJ-Signal  Generator  is  Jesigncil  especially  for 
testing  f-m  broadcast  receivers.  All  unessentials  have  bnn  omitted  inorder 
that  It  can  be  moJerately  priced.  Its  features  include 


Tbe  new  T*pr  n2V\  MuJalaii^r .  white  designed  far 

iKularU  ha  use  w>(h  the  i*  A  T*pt  IJli  A  P  M  v>e«riau»  asa*  he 
aaed  es^ailv  a*  well  wnth  ncher  Maadard-aignal  georaiurt  at  he- 
ywevKiet  hetweeo  *»  Me  and  lA?  Ms  It  nudniei  a.)  aisflit«*de 
Hhidtiiated  signa  with  mi  affeev labte  imidental  i  •  teaiure  ui 
ttoii  miidulatu*  whrt-i  avd  with  the  T*pe  1022■^  iret«*ai<e  t»  the 
I  t  ’ifwat'oc  rai  ge  twitch  whkh  pruv’df*  a  gam  at  10  at  the  10  7 
Ms  tiandaia  i  «  reir>*er  latermNiate  hcs|«»nsv  Owrfw*  «i>lfa«e> 
»  to  1  •tditsai,  he  obtained  w.ihsaui  «ioua  coeelof*  diMuriMM 
tW  iMitpiH  impeslamb  ts  tsseftHmal!*  ssinMaa- 

TYM  1023-A  AMniTUOl  MODULATOR  135000 


•  Carriar  Frequency  Ranges  — 10-11.5 
Me  and  88-108  Me 

•  Very  low  Incidental  Amplitude 
Modulation  —  less  than  Y", 

•  F-M  Noise  Level  Very  Low  —  more 
than  50  dh  below  75  kc  deviation 

•  Slow  Drift— less  than  0.005*',  after 
20  minutes  operation 

•  High  Output  Voltage  —  88-108  Me 
from  less  than  0. 1  mv  to  more  than 
1  volt,  open  circuit,  10-1 1  5  Me  from 
less  than  0  1  to  0  25  v 


•  No  Spurious  Signals  in  Output 
System  —  generates  only  oni  fre¬ 
quency 

•  Extra-Low  Generator  Leakage  —  ui^- 
detectable  on  high-grade  commercid 
f-m  receiver 

•  Semi-Logorithmic  Meter  Scale 

easier  to  read  low  deviations 

•  Constant  and  Purely  Resistive  Out¬ 
put  Impedance  —  50  ohms  nominal 

•  Auxiliary  Tuning  Scale  — for  easy  in¬ 
terpolation,  200  kc  intervals  on 88-108 
.Me  range  and  20  kc  on  10-11  5  range 


TYPE  1022-A  F-M  STANDARD-SIGNAL  GENERATOR  .  .  .  $625.00 
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HODEBN  ELECTRONIC  DESIGN  MEANS 

PLUG-IN  UNIT  CONSTBUCTION 


WiHl  b«tK  •laiiMiitt  •(  Kiiift — fkm*  |  *" 

Uck-ra.  brMli  1  ;  ,  - >  | 

•••r  •muff — M  H»«»  alactrMik  ^ 

r»m4f  t»r  rmp)4  cliaclii,  Mrrki«f,  ' 

ra^lacamaat.  ~  ^^■- 

M<>ia  and  moia  •oqiaaait  atm  lindiaq 

that  plug  ta  unit  constructitM  U  th«  s,  §9  .' -' 

t]rp«  ol  ctaaiqB  that  maka*  manf  ol  ■- 

tha  naw  romplaa  atactionlc  ptotacla 

laaaibla  to  opaiata  aod  maintain  It'a 

ulao  larix^nlaad  that  plug  in.  unit  prin- 

cipimi  maka  praaant  ata^ionlc  aquip- 

mant  much  mota  pracUca!  lot  wtdar 

9ana>al  uaa. 

Up  to  now  thaia  haa  baan  no  ono  placa  whara  compooanta  tpnciBcaUy  deatynad 
lot  plug  m.  unit  coaafrucfion  waia  OToUabla  To  qat  thia  typa  ol  conatnictlon  -it 
haa  baan  nacaaaaiy  lor  anqinoaii  to  daalqn  and  tova  paita  cuatom  mada  or  Im- 
piovtao  with  atondoid  compooanta  In  moka  ahllt  arranqamanta 

Hara  at  Aldan'a  wa  aia  daolqninq  and  manulactuiinq  componanta  tor  plug  in  unit 
conttrurlton.  Wa  ora  aattinq  up  to  work  with  manulocturara  on  oa  many  ol  thaaa 
pioblama  aa  poaalbla  Vary  tronkly.  much  ol  our  work  la  atill  in  tha  pilot  run 
aloqa  but.  In  araiy  Inatunca  ptovan  In  uaa  II  you  don't  aaa  tha  anawar  to 
your  problama  hara  lat  ua  work  It  out  with  you 


At  lost— ■  boM  tphdfkolly  d«ti9md 
for  piu9-in  until. 

No  moro  brolion  bottti,  bont  pins, 
"ibortod"  circuHt. 


iA« ->  b*cum«  IfittMotly 
■t  of  baiMli**  farifift 
i)*ct«  oo  matter  how 
b  or  ••  MpArat*  ualtt 


More  Mirl  moft  engtnetf  have  beea  unit- 
isuk«  the  bMic  flementN  of  thru  circuitD 
mto  compott.  eotily  reploceohle  pluf-m 
unitt  Strue  the  conventtonal  ortal  and 
tut>«  eni-het  t>o«e»  have  been  the  onijr 
romponent  readily  available,  they  have 
t>een  c<»n*tan1ly  plafued  by  the  broken 
Uiaaev.  lient  p«na.  and  '  shorted'*  circuits 
caused  by  these  baaes 

This  suctested  an  entuely  new  ap 
proarh  was  necessary,  so  are  went  to  arork 
anth  some  of  these  enfineers  Out  of  thw 
w\wk  the  Afcfan  /Vomnrerc/ian^aabfa  pfud 
m  baa#  was  developed 

Pins  have  been  macle  strong  and  stubby 
~  for  lonf.  ruu^d  use  The  boss  ta  elimi¬ 
nated  entuely  Blight  lead  of  center  puia 
and  loratuig  rings  anth  marker  in  the 
socket  allow  quak  linmg  up  of  plug  m 
units  Further,  this  baae  is  supplied  with 
2  to  1 1  cXMitacts  — m  variabte  pm  patterns 
~  so  that  even  where  the  same  number  of 
lontai'ts  are  used,  the  pm  layout  may  be 
vaned  so  only  the  rorrert  unit  artll  mount 
Ml  Its  iHufief  so*  ket  Pm  patterns  con  even 
be  aelec-ted  to  isolate  critical  voltages  or 
signals 


aWad  ba*A  •aaaasSars  n.aka 

uila  «  provtda  rapid  circuit 
mating  tuiarancas  cooipan- 
hasais  misalignmvat  Mima 
r  *tutp  aises 


?aa  apwaSag  <la«iaa  for  tuba*  and  P^ug  Ir 
units  Tass  i>  in  muai  of  •pai*  ran  b< 
ckparatad  la  <-rainpa«t  localtoa*  Praa  float 
lag  »  orlanta  unit  to  s*k  bat  without  strain 
lag  ur  banding  pins 


Caasiva  Caa*aalaa«a  Aaeaws  » 

>iura  ctias»t*  haavy  plug  in  cans 
ihia  machafUcS'  units  sacuraiv 
aasllv  ta  prtkdurtiiin  bv  powar 
any  loo)  or  cuts  sar*lcas  la  Aald 


Write  ttHlay  for  literature  and  samples 
Altirn  sawk  with  you  on  your  com- 
laments  for  p/ug  in.  unit  oonarnjrlion. 


Writ#  for  new  buoA/gf  on  *‘Compongnre  for  Pfui-m  Crut  Contfruction' 


ALDEN  PRODUCTS  CO 


found  that  experimental  value.* 
compare  quite  well  with  theoretical 
value*. 

The  experimental  e<juipment 
u.sed  in  determini mr  the  behavior 
of  re.iintors  at  hijrh  frequencies  in¬ 
cludes  two  G-R  re.iistance  bridftes, 
a  .Mea.surement.s  Corp.  .siKnal  gen¬ 
erator,  and  a  Hallicrafters  SX-4‘2 
receiver  which  .served  as  the  de¬ 
tector.  Various  value*  of  resistors 
between  50  and  77.000  ohms  were 
measured,  and  their  e«juiva!ent  re¬ 
sistances  calculated  by  Hartshorn's 
method.* 

It  was  found  that  for  .standard 
types,  the  equivalent  resistance  of 
a  re.sistor  decreases  more  rapidly 
with  freijuency  for  high  d-c  value 
resistors  than  for  low-value  resist¬ 
ors.  F'or  the  same  value  of  d<  re¬ 
sistance,  the  smaller  the  physical 


Hartshorn'*  currs  lor  prodictinq  th*  b«- 
hoTlor  oi  rssislort  at  high  IrsqusDclM. 
Distrlbutod  copacitancs  C4  is  that  oi  tho 
Isolatod  roslstor  plus  ths  proximity 
sliocts 


size  of  the  resistor,  the  better  are 
its  high-frequency  characteristics. 

The  carbon  ty^te  proved  to  be 
suiterior  to  composition  for  high- 
frequency  work,  but  both  of  these 
ty|)es  are  inferior  to  resistors  made 
with  a  carbon  coating  on  an  insula¬ 
tor.  Wire-wound  resistors  are  too 
reactive  for  use  as  resistors  above 
altout  10  me.  For  resistors  whose 
construction  permits  analysis  by 
Hartshorn’s  calculations,  the  ex¬ 
perimental  and  calculated  values 
conform  within  10  percent.  Thus 
it  may  be  concluded  that  the  equiva¬ 
lent  resistance  of  almost  any  re¬ 
sistor  under  one  megohm  may  be 
predicted  with  fair  accuracy  from 
Hartshorn’s  curve,  shown  above. 
The  falling  off  of  resistors  of 
greater  d-c  value  may  l)e  explained 
qualitatively  by  combining  this  and 


IN 
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»T<i.  thf  “di-h,”  with  ils  mirrii«td\r 
Iraii'niillt-r  or  m'rivrr,  ix  i|uirkl> 
|M»ilionrd  for  linr-of-'.i(thl  Iran*- 
niioion,  ihrn  orirnird  throiiicli 
ricrtrir  motors  rotilrollcd  from  tlir 
irroiituf. 

IV-I  '■i)tnaU  -how  how  terrain 
and  hH-al  cliinatr*  ran  intrrfrrr  witfi 
niirri>wa\>-  tran>mi»ion.  Slrp  |i> 
••tfii.  *-X|diirrr«  avoid  tfir  oh- 

Marlr*  amt  find  llir  Iw-t  roiirM* 
for  radio  n-lay  ‘•>-li-ni«  wliirti  will 
carry  trli'\i>ion  pirlurm  or  hun- 


Tliroiifrlioiit  hi'tory,  M’oiiling  par- 
tirs  have  goiu'  oil!  ahead  of  man. 
ahead  of  'elllements.  ahead  of  rivi- 
li/ation  il-elf.  TiMlay,  ifell  .s>»tem 
<a'oiil«  are  enyrayred  in  a  new  kind  of 
exploration  —  rhartiii):  a  path  for 
mirrowavex  ii»inp  eipiipment  «i>e- 
riallv  deMjEiied  hv  Ifell  Telephone 
l.ahoratoriex. 

The  |Hirtahle  tower  «hown  ix  ron- 
r-trmted  of  li^lit  xi-etionx  of  alumi¬ 
num  and  in  a  few  hourx  inav  lie 
huilt  up  to  1?(N)  feet.  (•Iidin|i  on  roll- 


dredx  of  ximultaneou*  telephone 
roiiverxatioiix. 

\  radio  relay  link  ximilar  to  the 
one  lietweeii  New  ^  ork  and  ifoxton 
will  lie  o|iened  thix  year  Iwtween 
New  ^  ork  and  (!liira)co.  I.ater  it 
will  lie  extended,  (lerhapx  into  a 
nation  wide  network  —  another  ex¬ 
ample  of  the  wav  Itell  Telephone 
l.alMiratoriex  xeientixtx  help  make 
the  world'x  l»-x|  telephone  xvxtem 
xtill  lietter  earh  year,  and  at  lowest 
cost. 


tXnO«tNG  AND  tNVfNTING.  DEVISING  AND  PEIfECTING.  fO«  CONTINUED  IMWtOVEMENTS  AND  ECONOMIES  IN  TElErHONE  SEIIVICE 


THI  IIICTIOM  A«T 


(CMtlUMO 


Rkferenceh 


DIVISION  Of 


NAMt 


COMPANY 


ADDMSS. 


SIATt. 


ALUMINUM  FABRICATION 

CatCDo^tf 


DONNILLY  DID  IT  I 


Donnvily  Manufacturing  it  supply* 
ing  aluminum  thoat  matal  work  of 
all  lypat  to  moat  tha  most  axact- 
ing  Army,  Novy  and  Air  Corps 
spacifications.  Ail  Donnally  man 
and  oguipmant  or#  U.  S.  Armad 
Forcas  cartifiad.  That's  why  you  can 
ha  sura  Donnaf/y  can  do  your 
toughast  atvminvm  fabrkatittg  job 
bottar,  chaopar,  fostar. 

5-point  suporiority: 

(1)  Battar  anginoaring  (2)  Com* 
plata  oquipmant  (3)  Unaxcallad 
shaat  matol  "know-how"  (4)  Fa* 
ciiitias  for  producing  any  typa  of 
finish  (5)  Graatar  aconomias  thru 
improvod  mathods. 


DONNELLY 

ELECT.  AND  MFG.  CO. 


JOHN  DONNELLY  A  SONS 
1850—1930 

3050  WASHINGTON  ST..  BOSTON 


PVfASf  SfNO  Mf  YOU«  KXD«.  IISTING  YOUt  tOUIPvtNT.  fACSItllS  AND 
IXPftltNil  IN  SHHT  MHAl  WOSA 


the  Boella  effect. 

The  Boella  effect**  theory  states 
that  the  molecules  of  the  resistance 
element  are  separated  by  minute 
in.sulators  which  form  capacitors. 
This  is,  however,  strictly  a  quali* 
tative  theory  and  would  be  ex* 
tremely  difficult  to  analyze  on  a 
quantitative  ba.ii.s.  This  effect  may 
be  neylei'ted  for  values  leas  than  one 
megohm;  hiyher  values  contain 
much  more  nonconductinir  material 
in  their  composition,  thereby  Kiv- 
inor  rise  to  an  increased  number  of 
the  minute  capacitors  mentioned 
above. 

This  experimental  verification  of 
the  theoretical  characteristics  of 
re.si.atancea  at  hitch  frequencies  was 
described  by  Geortre  R.  Arthur  and 
Samuel  K.  Church  of  Yale  Univer* 
sity  in  a  research  report  for  the 
U.  S.  Sitcnal  Corps  and  presented 
orally  by  H.  L.  Krauss,  also  of  Yale, 
at  the  1950  IKK  National  Con* 
vention. 


( 1  >  a.  W  O  HoW4*.  U’irfirA#  Engineer, 
It,  June  1936. 

(2)  I#.  H.  Hartshorn.  Wtrel€$9  Kngi- 
neer  July 

(3)  O  H.  Th^  lT«>havlor  f»f  lUfh  Re- 
Alitanrt*H  at  lliiih  Fre<)ii^nrtr«,  \yirrl999 
Bnpinerr,  It.  ii  303.  June  1935. 

(4)  Marto  Hoella.  Alta  Freguensa,  I, 
Apr.  1»S4. 


^  i<lt‘-Kaiig«‘  Electrostatic 
(Fciierating  Voltmeters 

Kixctrostatic  irenerating  volt¬ 
meters  find  wide  application  in  in¬ 
dustrial  and  experimental  applica¬ 
tions.  where  a  vectorial  measure¬ 
ment  of  an  electric  field  intensity, 
in  volts  jHjr  meter,  is  required. 

By  suitable  distribution  of  sev¬ 
eral  electrostatic  generating  volt- 
!  meters  over  the  surface  of  a  rocket 
projectile,  it  is  possible  to  .separate 
the  field  due  to  a  charge  on  the 
riK'ket  from  that  due  to  potential 
gradients  already  existing  in  re¬ 
gions  above  the  earth.  To  evaluate 
these  electric  field  components,  sev¬ 
eral  recent  Aerobee  and  V-2 
*  j>rojectiles  have  carried  electro¬ 
static  generating  voltmeters.  Fig¬ 
ure  I  shows  a  drawing  of  the  equip¬ 
ment  used  to  measure  fields  from 
1  to  10,000  volts  i>er  meter.  The 
rotor  consists  of  six  blades,  rotat¬ 
ing  at  5,000  rpm,  while  the  stator  is 
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Yitrotex*  Magnet  Wire  with  Glass  Fiber  Insulation 
withstands  temperatures  of  130°C. 

Highly  Flexible  .  .  .  Amazing  Space  Factor  —  made  |x)ssible  by 
insulation  of  alkali-1  ree  ^lass,  tbe  insulation  that’s  soft  as  silk 
and  ^tron^  as  steel! 

High  Dielectric  Strength  and  Smooth  Surface  .  .  .  resists  moisture, 
acids,  oils  and  corrosive  va|X)rs! 

Vitrotex  Windings  Give  Tighter,  Safer  Coils  —  for  operation  in 
confined  spaces  under  biyb  beat! 

.  \'>k  the  Atuieoiiilu  Sij/t-N  ( )ffice  nearest  u<n  for  complete  information  on  the 
entire  As  osn A  Miiijnfl  W'irt’  /  me  Anaconda  W  in-  £*  Cahle  (  ompany, 
2S  liroadira'i,  \eu'  York  4,  .V.  V.,  or  20  \.  W’litHcfr  Drive,  (  hica^o  6.  III. 

•  Nr«  r  4  |*V<  MBS 

The  right  wire  for  the  job  AnacondA* 

WIRE  AND  CABLE 


ELICTRONICS  — ipfil,  I9S0 


{fUmw4t 


3«IO^O« 
'j  VUtO* 


CATmOOC 

#a 

AMPUtFl(A 

oasSiS 


OCH(AaTino 
VOcfMCTCR  HCAO 


FIG.  1  D#clro«tattc  9*n«ratin9  ▼olt- 
m«t«r  Mtup  lor  covAriaq  o  dynamic 
ranqn  of  Irom  1  lo  10.000  Toht  p«r  m«t«r 


stationary  but  similarly  shaped. 

In  de.scribinjr  the  theory  of  oper¬ 
ation  in  Inxtrutnfnt*,  November, 
194!*,  John  F.  Clark,  Jr.,  points  out 
that  the  [>eak-to-peak  value  of  volt- 
aRe  developed  acro.ss  the  input 
capacitance  C,  as  the  uncovered 
stator  area  varies  from  zero  to  A, 
is  KAKC,  where  K„  is  the  permit¬ 
tivity  of  free  space  (8.84  X  10  “ 
farad.M  per  meter),  .4  is  the  total 
stator  area  (6.0  x  10  ‘  square 
meters),  C  is  the  input  capacitance 
(1.0  X  10  *“  farads),  and  £"  is  the 
incident  electric  field  intensity  in 
volts  per  meter. 

In  the  above  relationship,  K.  is 
a  universal  constant,  while  .4  and  C 
are  constants  of  a  (riven  instru¬ 
ment.  Thus  the  peak-to-peak  amp¬ 
litude  of  the  saw  tooth  volta(re  is 
,">.31  X  10  *  volts  for  a  field  of  1 
volt  per  meter,  and  varies  linearly 
with  the  applied  electric  field. 

The  peak  value  of  the  funda¬ 
mental  component  of  the  above 
volta(re  is  4  ■k'  of  this  value,  and  its 
fre<iuency  .'iOO  cps.  Thus,  the 
fundamental  component  of  the  de¬ 
veloped  voltaire  is  2.15  x  10  *  K  sin 
1,0<X)  s  t.  .Measured  values  of  de¬ 
veloped  volta(re  are  (renerally  about 
90  percent  of  the  calculated  value. 
The  difference  is  probably  due  to 
frinRinir  of  the  electric  field  around 
the  rotor. 

Hquipment 

The  electrostatic  (reneratin(r  volt¬ 
meter  head,  connectin(r  cable,  and 
a.ssociated  amplifier  and  power  sup¬ 
ply  are  shown  in  F'i(r.  2.  The  djma- 
motor  furnishes  plate  voltaires,  and 
the  12- volt  tubes  are  connected  in 
series  pairs  to  operate  from  a  24- 
volt  battery.  Battery  current  drain 
is  about  4  amperes.  Despite  ex¬ 
tremes  in  physical  operatin(r  condi¬ 
tions  of  shock,  acceleration  and 
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HF5-10  High  Frequency  Phone 
and  Telegraph  Transmitter. 


ELfCTRONICS  — 1950 


QuucJ^jLJbu  RLUS*^'  rr\jjJ^iJb6  fGATES^  a  must 


ARE  THESE  GATES  ’50  DECADE  PRDDUCTS  MAKING  MONEY  FOR  YOU? 


^  ^  9'  .  . 


GATES 


i; 


I  52-t'S  Studioette  Speech  Con*  t.  Gates  Antenna  Coupling  -j  SA-40  Single  Channel  Speech 

**  Equipment.  *  *  r*nn«Al#^  Affi  PI14  r*AffitrAl  fteftlf 


2BC*1F  Air-conditioned  IKW  r  Typical  4-Tower  Centralised  a  GY-48  Complete  250  -  watt 
•  Broadcast  Transmitter.  Phasing  Cabinet.  Radio  Broadcasting  Station. 


3SA-54  Dual  Channel  Speech 
•  Console. 


^  50-watt  Telephone  and  Tele- 
V*  craph  Communications  Trans¬ 
mitter. 


•  ^  BC-SB  5KW  Transmitter  with 
•'J*  Phasor. 


nHF-lS  lS.0M-watt  Telegraph 
*  Transmitter. 


TH{  ILECTION  AtT 


COROHI^ 


FIG.  2  -G«ii*rann9  voltmatcr  h*ad.  am- 
plUlar  and  pownr  lupply  wnigh  17 
pound*  and  rnquirn  100  watt*  Irom  a 
24'ToII  baltary 


*oU*««-- 


O.C. 

o.c. 

**9»Ut*< 

- - 


vibration,  there  has  been  no  evi¬ 
dence  of  malfunctioninK  of  the  gen- 
eratinir  voltmeters.  On  a  recent 
rtiifht,  when  a  \'-2  rocket  reachejl 
a  peak  velocity  in  exces.s  of  3,000 
mph  at  an  altitude  of  approximately 
HM),000  feet,  two  Reneratintr  units 
were  carried  aloft,  recovered  uixm 
completion  of  the  fliifht,  and  sub.se- 
(luently  reused. 

The  following  re<iuirements  were 
fixed  by  limitations  in  telemeterinir 
facilities:  (1)  A  dynamic  ranjre  of 
I  to  10,000  volts  per  meter  had  to 
be  compressed  to  the  telemeterinit 
voltajfe  ran^e  of  0  to  5  volts.  (2) 
Field  changes  had  to  be  followed 
within  0.1  second. 

Satisfaction  of  these  re<iuire- 
ments  was  obtained  by  use  of  the 
•system  shown  in  the  block  diagram, 
where  the  amplitude  cathode  fol¬ 
lower  provides  an  accurate  indica¬ 
tion  of  the  larger  field  strengths,  50 
to  10,000  volts  per  meter.  The  third 
amplifier,  in  conjunction  with  the 
commutator,  operates  as  a  syn¬ 
chronous  amplifier.  Either  a  posi¬ 
tive  or  negative  peak  of  amplified 
signal,  depending  on  the  polarity  of 
the  electric  field,  is  momentarily 
switched  to  ground  at  the  same  in¬ 
stant  each  cycle,  by  the  commuta¬ 
tor.  The  a*c  component  of  the  re¬ 
sulting  pulsating  voltage  is  filtered 
by  an  R-C  network  at  the  grid  of 
the  polarity  cathode  follower.  This 
circuit  is  a  iH*ak-reading  voltmeter 
which  gives  a  reliable  measure  of 
the  amplitude  of  small  fields  from  1 
to  .50  volts  per  meter,  and  the  polar¬ 
ity  of  any  field  strength  greater 
than  1  volt  per  meter. 

With  the  exct'edingly  wide  dy¬ 
namic  range  of  the  instrument  as 
de.scrit>ed,  the  absolute  accuracies 


rr*«t. •  •  • 


Ml*"»* 


Tlic  5MI  sub-miniaiurc  corona  regulator  now  in  pro¬ 
duction  is  another  Vicioreen  component  developed  to 
make  fine  insinimeniaiion  finer.  This  regulator  supple¬ 
ments  other  specially  designed  electnrn  tubes  required  in 
radiation  measurement  and  in  the  broader  field  of  labora¬ 
tory  instruments. 


supaintature 
ELECTRON  TUBES 


- —  and  a  complete  line  of  ctninter  tubes  including 

the  universally  used  lBH5,  the  IB67  end  window  mica 
window  rube,  gamma  ray  counters,  and  sub-miniature 
counter  tubes  —  —  —  not  forgetting  Victoreen  hi-meg 
resistors  vacuum  sealed  in  glass,  values  l(N) — 10,000,000 
megohms 

H'ri/r  for  Jatj  ihtels 


THE  VICTOREEN  INSTRUMENT  CO. 

S804  HOUGH  AVENUE  CLEVELAND,  OHIO 
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Announcing 

NEW  MEMBER  OF  THE 
/(Qf(ALE\  FAMILY 

9  Pin  Miniature  Tube  Sockets 


Enlorgemtnt  ol  the  new  9  (NOVAL)  pin  mmio 
ture  lube  tochet 


We  are  proud  to  announce  the  addition  of  o  9  pin 
(NOVAL)  miniature  tube  socket  to  the  MYCALEX 
line  It  has  all  the  electrical  characteristics  of  the 
widely  used  MYCALEX  410  and  410  X  7  pin  tube 
sockets  ond  fully  meets  RMA  standards. 

The  NOVAL  is  injection  molded  and  produced  in  two 
qualities  to  satisfy  different  requirements 


Above  Complete  9  pm  mmiatHre  socket. 

Below:  Precision  moldings  in  MYCALEX  octuol 
sixe  two  views. 

MYCALEX  410  for  opplications  requiring  close  di¬ 
mensional  tolerances.  Insulatian  loss  factor  of  .015 
(at  1  MC)  yet  compares  favorably  in  price  with  mica 
filled  phenolics. 

MYCALEX  410X  for  applications  where  general  pur¬ 
pose  bakelite  was  acceptable  but  with  an  insulation 
loss  foctor  of  only  .083  (at  1  MC).  Prices  compare 
with  lowest  quality  insulation  materials 


Write  US  todot  ond  let  us  quote  you  prices  on  your  portkulor  requirements.  We 
will  send  you  somples  and  complete  doto  sheets  by  return  moil.  Our  engineers 
ore  at  your  disposal  and  would  be  glad  to  consult  with  you  on  your  design  problems 

Mycalex  Tube  Socket  Corporation 

"Under  Exclusive  License  of  Mycalex  Corporation  of  America" 
30  Rockefeller  Plaza,  New  York  20,  N.  Y. 


SINCE  1919 


TH«  INSUL.ATOW 


TRAOCAUlIXMGUS  PAT  Off 


MYCALEX  CORP.  OF  AMERICA 


’‘Owners  of  'MYCAIEX*  Potenfs" 


liMMiM  OfftoMi  MRMkeMwPlHa.RMTBrliMJLT. 
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HOT  ASSIGNMENT 

^04  tltU.  PROGRESSIVE  j^a-Ue^teA. 


Edwin  1.  Wiegand  Company  uses  thi»  terminal  pin 
on  their  versatile  Chromalox  seamiest  blade-type 
immersion  heaters,  which  operate  os  high  as 
750'F.  It  it  one  of  many  special  fasteners  mode 
by  Progressive. 

The  design  provides  for  electrical  clearance 
between  the  pm  and  the  metal  heating  blade 
casing  —  for  secure  fattening  of  the  pin  in  the 
refroctory  —  ond  for  attaching  electrical  wiring 
connections. 

Progressive  is  equipped  to  handle  special 
fastener  production  with  speed,  precision  and 
economy.  Do  what  many  leading  manufacturers 
do  -  IF  IT  S  SPECIAL,  see  PROGRESSIVE. 


%WPRO(»ESStYE''<V^ 


50  NORWOOD  ST.,  TORRINGTON,  CONN. 

SAltS  orricis  SAN  SIANCISCO  lOS  ANCIHS. 
KMTIANO.  DftaOIT.  rHILADlirHIA  CKVtlANO. 
SIATtU.  lOSTON.  SVtACUSI,  St  lOUIS.  CHICAGO 


TMI  ELfCTION  ART  icMtiAMO 

obtainable  may  be  of  the  order  of  5 
percent.  However,  for  a  restricted 
dynamic  range  application,  with 
special  attention  paid  to  calibra¬ 
tion,  absolute  accuracie.s  of  1  per¬ 
cent  should  be  readily  obtainable. 


Finn  for  TutM*)* 

AlL'MI.nvm  radiators  for  high- 
power  transmitting  tubes  were 
I  made  feasible  by  an  aluminum-to- 
steel  molecular  bonding  process  de- 
velojied  during  the  war.  Previous 
designs  failed  because  the  fast  oxi¬ 
dizing  rate  of  aluminum  rendered 
the  soldering  of  aluminum  directly 
the  copper  anode  impractical. 
Lightweight  radiators  of  aluminum 
cut  shipping  costs  and  permit  easier 
tube  installation  in  the  close  quar¬ 
ters  of  a  radio  transmitter. 

The  new  bonding  process  employs 
a  hollow  steel  core  that  surrounds 
the  copper  anode,  and  is  soldered 
easily  to  it.  A  muff  of  aluminum  is 
:  cast  and  bonded  to  the  steel.  The 
140  aluminum  radiator  fins  are 
brazed  to  this  muff,  fanning  out 
I  like  a  ti88ue-pai>er  Christmas  belt. 

The  chemically  bonded  aluminum- 
I  to-steel  junction  offers  no  measur- 
I  able  resistance  to  the  transfer  of 
I  heat  from  the  tube  anode,  and  thus 
j  the  advantages  of  the  high  conduc- 
j  tivity  of  aluminum  and  an  efficient 
i  fin  design  can  be  realized  fully. 

The  difference  in  the  expansion 
rates  of  the  thick  aluminum  muff 


TUa  2S.OOO-wan  Wattlaqhout*  radto  traaa- 
Blttloq  tub*  with  a  laboratorr-buUt  alumi¬ 
num  rodkilor  waiqhi  S8  pounds,  which  is 
SI  p*rc*nt  I*ss  than  conventional  22S- 
pound  copp*r-radiatot  tuh*s 
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ELECTRIC 


NEW  INSTRUMENTS 
DEMONSTRATED 

at  the  I.R.E.  Show  in 
New  York  City. 


THE  DUAL  MEGA-MARKER  SR. 

A  Crystal-Controlled  High  Output  TV  RF  Marker  Generator  I’ro- 
vides  both  sound  and  picture  RF  markers  on  each  TV  channel. 
Crystal  Controlled  4.5  me  signal  also  available.  Output  Attenuators 
on  RF  and  4.5  me  signals.  Carrier  Frequency  Accuracy  O.Ol'T:  for 
Picture.  Carrier  Separation  4.5  me  ±500  cps.  Price:  $350.00. 


WIDE  BAND 
ATTENUATORS 


Models  20  and  21 

Frequency  Range— -D.C.  to  500  me. 

Attenuation  Steps  -  20,  10,  5,  3,  2,  1  DB:  Fixed  Insertion 
Loss  10  I)B. 

Terminal  Impedances:  M<Klel  20:.50  ohms.  Model  21:70 
ohms. 

VSWR  at  Terminals — Very  Low 

Attenuation  Accuracy — 0.1  DB  DB  I./oss  at  500  me.  Better 
Accuracies  at  Low  Frequencies. 

Price:  $50.00 


THE  MICROWAVE  MEGA-NODE 

Random  Noise  Sources  Covering  Frequency  Range  3000- 
12,500  me. 

Available  in  Five  Wave  Guide  Sizes— RG  48/U,  49/U, 
60/U,  51/U,  52/U.  Noise  Power  Available  up  to  16  db 
above  “Johnson"  Noise.  Useful  for  Measuring  Noise 
Figures — Effective  Bandwidth  and  Receiver  Gain 
Price:  Standard  Unit  One  Waveguide  and  Power  Supply 
$295.00 

Standard  Unit  plus  two  Extra  Waveguides  $600.00 


OTHER  NEW  INSTRUMENTS 

AUDIO  AUDIO 

The  SONACTOR— o  speech  pitch  The  SONA  STRETCHER —  A  phon-  xii, 
eitroctor  etk  method  of  slowine  dows  ipeech  of  i 

without  altering  frequescy  contest  [ 


INDUSTRIAL 


The  ROTALYZER  —  An  indicotar 
of  instantaneous  rotationol  speed 
>s.  time. 


Write  for  completa  catalog  All  Pricat  f.OM. 


factory  10%  Highar  Oatiida  USA  and  Canada 


25  Maple  Avemie 


PlioM  CAIdwaH  6-4000 


THE  MEGA-PIX 

A  12  Channel  Crystal  Controlled  TV'  Generator 
Useful  for  Final  Air  Check  of  Receivers  on  All  Channels. 

Provides  Both  Carriers  with  Adjustable  internal  FM  Sound 
Modulation  and  Adjustable  V’ideo  Modulation  from  External  Source. 
Carrier  Frequency  Accuracy — 0.01%  for  Picture — Carrier  Separation 
4.5  Me  ±500  cps. 

Price:  $990.00. 
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•  tTW  400C 

OH 

C^VALffTT 

XOHPtnomoi 


maf  if  Takes-. 

TO  MAKE  A 
CLOSE  TOLERANCE. 
HIGH  QUALITY  CRYSTAL 


-LlU  K 


««  R.««*  «"* 


V^i»  ill**'*'  .ir«-  llir  r*M'<iii.  »\li>  Hcc\<‘>-lliilTiiiiiii 

.trr  '|MTili«'il  (or  ( >o\ •■riiiiictil  I  *•>. 
I  i-lfx  i>ioM.  \|o|iil«-  K.iilio.  \irrr;ift  .iiiii  ( loiiiiiM'rrial 
K.iilio.  Mai  inr  Kailm.  I  •'')  I  i|iii|)iii«‘til  ami 
l’iir|M»i-  ri|in|tm«‘tit. 

|{>-tm'iiilM-r  ■■  rii*T«-*'  No  >iilt'liliiti'  I’or  (,hiality.*'  l  or 
llo-  <  r\'lal  iiiiil'  \oii  m■l■ll  iii«i>t  on  tlio  ll)•••t  .  .  .  rail 


TMt  ILfCTCON  AIT  (CMtMMi) 

and  the  thin  steel  core  would  ordi* 
narily  cause  failure  of  the  alu* 
minum-to-steel  bond.  To  prevent 
this,  the  aluminum  muff  is  cooled  in 
auch  a  way  as  to  pre-load  the  steel 
in  compression  so  that  the  bond  can 
withstand  the  severe  thermal  cycles 
experienced  in  normal  use. 

Additional  field  tests  are  neces¬ 
sary  before  aluminum  radiator 
tubes  can  be  made  commercially 
available. 


Voire-(>|M‘rute(I  Busy  Si|tnal 

Certain  special  types  of  telephone 
networks  use  voice  calling:  over  a 
single  speaker  for  a  multiplicity  of 
lines.  The  circuit  shown  in  Fig.  1 
enables  the  party  at  the  called  end 
to  identify  the  particular  line  on 
which  the  voice  call  is  being  heard. 
The  .system  is  voice  operated,  and 
its  sensitivity  is  such  that  low-level 
talking  will  light  an  appropriate 
lump,  but  noise  will  not. 

Since  voice  talking  levels  rarely 
exceed  •-  10  vu  (10  milliwatts), 
and  are  often  as  low  as  —  SO  vu  ( 1 
microwatt),  an  amplifier  is  re¬ 
quired;  and  since  line  noi.se  will 
also  be  amplified,  some  kind  of  fre¬ 
quency  discrimination  is  required 
to  prevent  false  operation.  Another 
design  factor  is  adjustment  of  re¬ 
lease  delay  time,  so  that  the  busy 
signal  will  not  flash  l)etween  words 
or  short  pau.ses. 

Input  resistors  and  R,  a.ssist 
in  providing  high  input  impedance 
so  that  the  transmission  loss  caused 
by  bridging  the  busy  signal  across 
the  line  is  small.  With  no  input 
signal  V,  is  biased  almost  to  cutoff 
by  the  voltage  drop  across  Rt,  and 
the  relay  is  non-operated.  When 
speech  api>ears  on  the  line,  it  is 
ampiifled  by  V,  and  V..  The  output 
signal  current  of  V,  flows  mo.stly 


Charry  and  North  Straah  •  Cariisla,  Panna. 

ORcai  N(W  YORK  •  IAITIMORE  •  IUFFALO  •  CHICAGO  •  KANSAS  CITY 


FIG.  I — Volc*s>p«ron*<l  busy  *191101  op- 
•roiM  oo  low  l*T*l  (paach.  but  lanoia* 
11b*  not** 


REEVES  "L  HOFFMAN 

'  I 

,  CORPORATION 


|{l•«■^l•..||tdTlll.lll. 
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CHrC*r  rout  NtlOS  ACAtNSr  this  list: 

l-T-E  FOCUS  COILS 

Available  in  two  tyfies;  The  first  utilizes  an  electromagnet; 
the  second  combines  a  permanent  magnet  with  an  adjust 
able  electro- magnet.  I-T  E  Focus  Coils  are  made  for  use 
with  tubes  10",  12',  and  16*  in  size.  Information  required 
to  manufacture:  Type  of  tube;  second  anode  voltage: 
focusing  current;  types  of  mountings  and  leads  desired 


^  Whan  you  tpocify  l-T-i  tor  wiro-wound  prod¬ 
ucts,  you  got  componants  spociolly  dotignod  to 
moot  tho  oxacting  and  changing  noodt  of  tho 
oloctronics  industry.  And  all  l-T-E  units  aro  on- 
ginoorod  for  oxtra  quality — givon  tho  samo 
thought  in  dosign,  tho  samo  caro  in  fabrication 
that  tho  most  complicatod  l-T-E  Switchgoar 
dovicos  rocoivo! 


l-T-E  DEFLEaiON  YOKES 

I  T-E  Deflection  Yokes  are  built  to  have  uniform  charac¬ 
teristics  Dunng  manufacture,  wire  size  and  quality  are 
checked  constantly.  Coils  are  impregnated  with  a  special 
minsture  resistant  thermo  plastic  material  which  has  been 
jiroperly  cured  to  insure  a  firm  coil  with  a  minimum  of 
losses.  Deflection  Yokes  can  be  had  with  wire  leads, 
resistors,  and  capacitators  made  to  your  specifications. 


l-T-E  **METCLADS”  (Metal  Clad  Resistors) 

Made  of  highest  grade  resistance  wire,  wound  on  a  special 
heat  resistant  bakelite  strip,  and  insulated  by  special  phe¬ 
nolic  coating.  The  resistance  element  is  completely  ericloaed 
in  a  metal  case  of  either  brass-  or  zinc  plated  steel.  Brass 
terminals  are  securelv  anchored  to  the  bakelite  base  stnp 
and  are  tinned  for  easy  soldering  I-T-E  "Metclads"  are 
available  in  lengths  from  2*  to  12';  in  wattages  from  7  to 
12  Mountings  ran  be  made  to  your  specifications. 


l-T-E  ENAMELED  RESISTORS 


It  K  S  I  II  II  I  V  I  sS  I  O  X 

l-T-E  Circuit  Breaker  Company 
19lh  A  Hamilton  Street*,  Philadelphia  30,  Pa. 


AOiusTssii  ntsiSToas 

iiQsi  PI  10  m  sum 


For  oonip/efe  information  on  any  f»T‘E  irirf- 
wound  productn.  write,  npertfyin^  your  need** 


FERiUlt  RE$ISTORS*-Hw 
conA«clton  thfoy|*i  twM  cl<pt  m 
•nstdltations  Ahttf  raptd  mBtf 
Itofi  rtmovtl  it  •  tKt0f-> 
tfom  12  to  200  Mftm 


OVAl  RESISTORS 

tOf  tpOCt  ttdb'fgmprtU 

•  from  )0  to  IS  dfttts 


V  V 


l-r-f  Aodvett;  RISISTORS  •  OEflECIION  YOKES  •  FOCUS  COILS  •  SPECIAL  PROOICTS 
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NOrLAME-COR 

Ike  TIUVISIOII  Mep  wire 


APPtOVIO  IT 
UNOilWIITilS 


LAIOIATOIIII  AT 


90 


Proven  BEST,  and  tpocifiod  rogwiarly,  by  loading  manufacturor* 
of  lolovitien,  P-M,  quality  radio  and  all  oxacting  oloctronic 
oqwipmont.  For  maximum  output  and  minimum  rojocti.  Available 
in  all  tixoA,  solid  and  stranded.  Over  200  color  combinations. 

PRODUCTION  ENGINEERS;  Specify  "NOFLAME-COR" 
for  absolute  uniformity  of  diameter,  permitting 
clean  stripping  of  insulation  without  damage 
to  the  copper  conductor . . . 

NO  NiCKING  OF  CONDUCTORS 
NO  CONSTANT  RESEHING  OF  BIADES 


PLASTIC _ _ 

"NOfLAMI-COR' 


.7i* 

80° 


90‘ 


•  Flame  Resistant  *  High  Insulation  Resistance 

•  Heat  Resistant  •  Facilitates  Positive  Soldering 

•  High  Dielectric  •  Easy  Stripping 

•  Also  unaffected  by  the  heat  of  impregnation  — 
therefore,  ideal  for  coil  and  transformer  leads 

cmnni  iiii  im  uxtiis  o«  iiiksi 

"mod*  by  •nginmmrs  for  enginoors" 


CORNISH  WIRE  COMPANY,  me 


|oO)  Hoieti  AAtfbtf  Avoa**. 

CIlkmo  n 


IS  Park  Rm.  Rt«  Vtrli  7.  H.Y. 


1137  r«Wi< 


mi  BT 


TMt  ILiCriON  AST  cMtiwMA) 


FIG.  2— Frvquvncy  rMponM  ol  lb* 
vole*  oparatvd  busy  tienal 


thruuKh  the  comhination  of  ('  C , 
and  H,,  .nince  the  re’ay  \vin(lin>r  has 
a  very  hijrh  impedance.  The  .siirnal 
is  rectified  by  the  cojiper-oxide 
varistor.s  and  appear.s  a.s  a  positive 
charjre  on  the  left  side  of  .  This 
charjre  drive.s  the  control  jrrid  posi¬ 
tive  and  the  resultant  increase  in 
plate  current  o|)erates  the  relay 
whose  contacts  are  useil  to  control  a 
lamp  or  other  indicator. 

When  s|«*ech  ceases,  the  charge 
across  (',  will  leak  off  to  K'round 
throujfh  the  bark  resistance  of  the 
rectifiers  and  R-.  When  the  plate 
current  has  de<‘rea.sed  to  the  value 
of  current  at  which  the  relay  re- 
lea.ses,  the  lamp  or  indicator  is 
extinKuished. 

The  relea.se  or  holdover  time  of 
the  relay  is  Koverned  by  the  rate  of 
di.scharjre  of  ('«  which  dep«*nds 
primarily  »>n  K.  and  the  back  re¬ 
sistance  of  the  rectifiers.  By  ad- 
justintr  Kt.  the  release  time  may  be 
varied  from  approximately  three  to 
ten  s»>conds. 

Discrimination  l)etween  noise 
and  si(rnai  is  obtained  by  fre<juency 
weijfhtinjr.  This  i.s  accomplished  in 
the  voice-op«‘rated  busy  signal  cir¬ 
cuit  by  attenuatintr  the  freijuencie.s 
lielow  about  SOO  cycles  in  the  input 
transformer,  and  by  attenuating 
freijuencies  alnive  about  cycles 

by  by-passing  them  to  ground 
through  a  (l.Ol-if  capacitor.  The  in¬ 
put  transformer  is  wound  on  the 
core  «'f  a  (i-typ«‘  relay,  and  has  a 
sufficiently  low  mutual  inductance 
to  suppress  the  low  frequencies  and 
yet  have  a  .satisfactory  response  in 
the  middle  voice-frequency  range. 
The  frequency  response  of  the 
voice-ofH*rated  busy  signal  is  illus¬ 
trated  in  Fig.  2. 

The  circuit  described  was  devel- 
ojx'd  by  the  Bell  Telephone  laibor- 
atories  for  use  by  the  Interstate 
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SYLVANLW  ELECTRIC 

*ADIO  rUB(S  CATHOOE  BAY  TUBES:  ElFCTRONIC  DEVICES:  ElUOBESCENT  LAMPS.  FIATUBES.  SIGN  TUBING.  WIRING  DEVICES;  LIGHT  BULBS;  PHOtDLAMPS 
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▼  CHECl 


CHECK  THESE  10 
"RUGGEDIZED"  FEATURES 
for  longor  lifo  ond 
boHor  porformanco 

1.  Oewbl*  fhickn««t  micot 

2.  H«avi«r  sid«-rod  tupportf 

3.  Shertar  iRod* 

4.  Straight  gloM  bulb 

5.  Flat,  circular  haodar 

6.  Fawar  intarnol  connactort 

7.  Shortar  alamantt 

8.  Raducad  ovarall  haight 

9.  Additional  mount  tupporH 
10.  Low-lot*  phonolic  bato 


Ideal  for  industrial  radio  applications... 
for  aircraft... buses... trains... police  cars... 
or  wherever  shock  and  vibration  are  problems 


I  miililcHHiK'  iirolilriiiA  of  IiiIm-  failiir*'  rr- 
Miltiiig  Iroiii  .Ihh'L  or  lifRY  V  Ailiralioii  arr 
Ilo»*  Im-IIII'  'M>K  (mI  .  . .  for  . . .  I>A  Illr-M- 

iirw  l\  aiiia"|{iiKpr<liz<Hl''or“W  "liifirH. 
<tri|;inalU  ilr»i;;ii«i|  to  pn  rriimrni  «|w<-i. 
fuation.  to  Hitli'tanil  amf  \ilira- 

tMin  raiiM'il  li\  artilUrY  artnin.  thr..*  tiilM-. 
k)*«-|i  o|M-rdtiii!!  iiiKfrr  tihratHin  ii|i  to 
2-' j  li'i*.  .  .  » illi'taiiil  i>li<N-k«  iiiorr  than 
l<RI  tiiiir-  the  forrr  of  |'ra\it\. 

\  il<>/<-n  iit'M  triTiiiKinr.  Iia«r 

into  the  |i»Tfr<  tion  of  the..-  tiilM-..  Morr 
than  that.  iIii-y  an- /iriY i..i<iri •  liiiilt  from 


IM-ii-i.kai  |iart>>.  K\haiiKti\(*  fall  and  lit-hf 
iPAtAhaLr  lirfinitrlt  |>ro\ril  thrill  a« 
miirfi  ax  10  timr«  iiiorr  ru|E|!r<i  than  or- 
ifinarv  tiilM-x.  Klr«-trM'al  i-liarartrrixtM'x  arr 
■iniilar  to  tluixr  of  xtanifanl  ty|irx. 

Notr  t<H>,  thrir  rnfiK-nl  o\rrall  Iriiftth 
and  tlirir  xtraiitlit  plaiut  IiiiIImi  . . .  fratiirm 
hIih'Ii  inakr  |M>wiihlr  »inallrr  and  iiiorr 
(■<Hn|>ai't  r<|ui|iinrnt  drxit;n. 

Maxiiiiiim  rating;,  ami  othrr  rhararlrrix- 
tirx  of  tlii-w  iir»  “|{ngt:rdiy,rd"  tY|ir.  arr 
a«ailahlr  from  S)  l\ ania  Klrrtrir  rriNlimlH 
Im-.,  I>r|it.  H2I01.  f-aiiiMH-iiiin,  I'a. 


M7W 


A14W0A 

r»w«r 


4SU7WOT 


4SN7WOT 

}t07W  M»  4XSW0T  4Sl7WOf 

0»wbU  0w«.Trt*4«  - W«««  Dw«-  H.f K  Mw  Dw»> 

f«w*r  Am^iiAgr  Ai«*pltli*r  0t*^«  l^ttA^r  Itfd*  Am^ltA«r 


•t  i 


POLICE  AERIALS 
are  built  to 
"TAKE  IT” 


4^  mM  Wftfl  " 


l>.i\  Id  jiui  d4\  out  operation  on  a  2  t-hour  vhcuulv  of  tnohile 
2  Ma\  |>olui'  radio  demands  ei]uipmeni  that  can  stand  the 
most  rigorous  conditions. 

It  IS  no  nu  re  coimideiue  that  more  polite  unit  ilute  t>if;h- 
iiu)  pulrol  lun  uml  motonydei  uu  etfnippeil  nilh  It  urj 
uiriuh  than  uith  uii)  other  kind  Police  othcials  knoss  that 
Ward  aerials  alssavs  ^ise  maMii^uin  |H'rformante. 

'vientilualls  ilesi^ned  Ward  aerials  are  made  of  a  special 
alios  to  resist  eorrosise  atmospheric  eonditions  such  as  ice, 
snoss,  sleet,  ram,  and  fog,  hecause  |soliee  sehiele-s  must  work 
I  2t  hour  a-das  schedule,  dass  a  sear 


for  motorcycle  use.  the  durable  42  inch 
whip  rod  IS  mounted  in  a  heovy  rubber 
shock  mounting  base  It  is  available  in 
two  styles  —  Model  SPP  6  with  Ring  Tip 
or  Model  SPP  6A  with  Boll  Tip 


WARD  PRODUCTS  CORPORATION 

IS}3  c  4StH  st*(tl  CltVtlAND  OHIO 
pTIMIUN  ol  ihf  CoM*/>af«l 


M»jr<y  It  the  t*iri>tkt  anj  hldext  ex- 
iitiMle  muker  hf  unfit  fuJio  utiti 
tele  I  iMfii  uffiuh 


-at  o 

^X4r^l  MihIcI  I  \  V  »4s  r«|>rti4lls  u*  pri»\nl«-  ^  ^ 

l^rticr  mcfMuin  in  trinitr  4r«4s  (  t»fiip4r4M\i  tr\t%  vkiih  (hi- 
bcfti  iompriiinr  4ni(nn4«  4»l  (hi«  ivpt  prusc  that  ihr  iu«i  I  \ 

"II  rtil  9/h«ti  0n  ^It  thetmmrit  ^  rid  ti»r  inir  /»rr  iHHiklit, 

1  he  Nd*r\  the  Mikh  ^X4n4(  l(  ioniams  intcftsdn^, 

ftuih«Tri(4iiir  inhirniJiiiMi  aIhtui  IS  and  IM  animnai 

WARD  PRODUCTS  CORPORATION 

IS2J  t  asm  sTtffT  ClfvtiANO.  OHIO 

0**<dOA  of  Gob'i«f  Componr 

w#rtf  -I  I  lo/pp«*  *4»*w*««  *«/»/  •#  oes^vn-sai  few  tK*  e  »#>.«  i  c^.; 


THi  ll4CTtON  AIT  (CMtiRoR4> 

Airways  Communications  Stations 
of  the  CAA.  It  is  presented  in 
somewhat  more  detail  in  the  Bell 
laboratories  Record  for  Dee-ember, 
11141*,  by  K.  C.  Borman. 


SURVEY  OF  NEW  TECHNIQUES 

Cathodic  vacitm  etching,  devel¬ 
oped  by  Ford  .Motor  Co.,  involves 
placinR  the  metal  sample  in  a 
partial  vacuum  with  arjron  and 


applying  12,000  volts  between  the 
sample  and  an  upper  electrode.  Re¬ 
sulting  argon  ions  bombard  the  sur¬ 
face  of  the  sample  and  knock  off 
minute  particles  in  such  a  way  that 
flow  lines  can  be  examined  under  a 
microscope.  The.se  indicate  direc¬ 
tion  of  metal  flow  during  forging, 
with  detail  not  hitherto  possible 
with  chemical  etching. 


Class-encased  Reslstors  for  d-c 
amplifiers  and  G-M  circuits  can  be 
made  essentially  indefH’ndent  of 
humidity  in  values  up  to  10”  ohms 
by  cleaning  the  surfaces  first  with 
carbon  tetrachloride,  baking  for 
several  hours  at  1*20  C  and  varnish¬ 
ing  with  (.iK  varnish  No.  9978.  De¬ 
tails  are  given  in  an  .AFC  report, 
".\n  Investigation  of  the  Properties 
of  High-Valued  Resistors  and 
.Metluxls  of  Reducing  Surface  Leak¬ 
age",  now  declassified  and  avai'able 
at  111  cents  from  Technical  Informa¬ 
tion  Branch,  Oak  Ridge,  Tenn.  The 
techniipie  was  also  successful  on 
steatite  and  porcelain  when  higher 
temperatures  and  longer  baking 
times  were  used. 
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Copper  Alloy  Bulletin 

REPORTING  NEWS  AND  TECHNICAL  DEVELOPMENTS  OF  COPPER  AND  COPPER  BASE  ALLOYS 


Prepared  Each  Month  ty  BRIOCEPCPT  BRASS  COMPASY  *BrKlgc|>9rt''  Headquarters  tor  BRASS.  BRONZE  and  COPPER 


Strong,  Durable  Wire  Splice 

Uses  Duronze  Ill  Jaws 


Automatic  electrical  line  splices,  ap¬ 
plied  without  solder,  screw  driver  or 
wrench,  reduce  installation  costs  (or 
outside  overhead  wiring  jobs.  Illus¬ 
trated  IS  the  latest  type  made  by  Fargo 
Mfg.  Co.,  Poughkeepsie,  New  York, 
Through  copper-base  alloys  these  units 
are  corrosion  resistant,  and  the  splice 
is  as  strong  as  the  conductor  itself,  and 
electrical  conductivity  is  greater. 
Hard,  Strong  Bfatarial  Far  laws 
The  stripped  wire  is  merely  pushed 
into  the  ends  of  the  splice  forcing  the 
jaws  of  the  chucks  to  open  as  they 
move  back  on  the  taper.  The  spring 
between  the  chucks  keeps  the  teeth  of 


the  taper,  bores  the  recess  and  cuts  off 
the  part.  The  thread  is  cut  on  a  tapping 
machine  and  the  slots  are  milled  in  a 
hand  miller  after  the  four  expansion 
holes  are  drilled. 

On  a  dial  feed  press,  a  brass  disc 
which  acts  as  a  stop  to  keep  the  wire 
from  entering  too  inserted  in 

the  counterbore  i^pWcured  by  turn¬ 
ing  the  edges  over  ffi  a  die. 

Hold  Drawn  Coppox  Tnbing; 

Phoophoi  Bronsa  Spring 
The  body  or  outer  shell,  which  has 
an  inside  taper  to  correspond  to  the 
taper  on  the  chuck,  is  made  of  hard- 
drawn  copper  tubing  for  its  high  elec¬ 


Did  You  Know... 

That  Bridgeport  Brass 
Once  Made  Coal  Oil  Lamps? 

Although  Bridgeport  Brass  is  not 
anxious  to  claim  the  doubtful  honor  of 
being  the  maker  of  the  oil  lantern  that 
Mrs.  O’Leary's  cow  kicked  over  to  start 
the  1871  Chicago  fire,  there  is  a  poo* 
sibility  that  Bridgeport's  “Farmer 
Model"  may  have  been  the  offender. 

In  1859,  six  years  before  BridgeiMirt 
Brass  was  founded,  the  famous  Drako 
Well  at  Oil  Creek,  Pennsylvania  was 
brought  in.  This  inaugurated  the  Ago 
of  Petroleum.  Although  it  took  somo 
little  time  to  swing  over  from  candles 
and  chimneyless  lard  oil  and  whale  oil 
lamps,  America  took  on  a  brighter  out- 
I(x>k  as  more  and  more  Bridgeport's 
Lincoln  and  National  kerosene  lamp 
burners  invaded  the  homes.  This  was 
followed  by  Bridgeport  Leader  stu¬ 
dent  lamps  and  finally  by  the  famed 
Rochester  lamps  with  the  tubular  wick 
and  petticoat  lamp  shade. 

With  the  advent  of  electric  illumina¬ 
tion,  Bridgeport  gave  up  the  manufac¬ 
ture  of  kerosene  burners  and  lamps 
and  discarded  the  tools  for  making 
them.  Today,  these  tools  would  have 
been  invaluable  to  produce  “genuine 
antique  reproductions”  of  brass  stu 
dent  lamps  and  Rochester  tamps  which 
gladden  the  hearts  cf  home  decorators. 


AuiumRtu'  lin«  tplKrr  with  internal  t'.art«  two  Durenn  III  jawt  with  phogphor  bronae  gepuratcM  tpring 


CourtMy  Fargo  Mfg.  Co..  Poughkeepiie.  N.  Y. 


the  collet  typa  jaws  in  contact  with  the 
wire  until  they  obtain  a  gmid  grip. 
From  that  point  on.  the  greater  the 
tension,  the  tighter  the  jaws  grip. 

Since  the  chuck  takes  the  brunt  of 
the  load,  its  jaws  must  be  made  from  a 
strong,  hard  alloy  as  they  are  the  vital 
elements  of  the  connector.  Duronre  III, 
aluminum  silicon  broiue,  answers  this 
requirement  exceptionally  well.  In  the 
annealed  condition  it  has  the  remark¬ 
ably  high  tensile  strength  of  90,000 
pounds  per  square  inch,  and  a  Rock¬ 
well  hardness  of  B85. 

The  jaws  are  made  from  round  rod 
<in  a  screw  machine  which  drills,  forms 


trical  conductivity,  excellent  corrosion 
resistance  and  adequate  strength.  Since 
the  spring,  which  holds  the  chucks 
against  the  shell  tapers  until  the  wire  is 
engaged,  is  under  constant  compression 
and  may  be  subject  to  deterioration 
from  the  elements,  phosphor  bronze 
has  been  chosen  (or  maximum  reliabil¬ 
ity  and  its  high  corrosion  resistance. 

Bridgeport's  long  experience  in  mak¬ 
ing  high  strength,  corrosion  resisting 
copper-base  alloys  containing  various 
amounts  of  tin,  silicon,  aluminum,  cad¬ 
mium.  phosphorus,  arsenic,  etc.,  is 
available  (or  products  that  must  meet 
modern  high  engineering  standards. 


BRASS  •  BRONZE  •  COPPER  •  DURONZE  -  STRIP  •  ROD  •  WIRE  •  TUBING 


MILLS  IN 

BRIDGEPORT,  CONNECTICUT 
INDIANAPOLIS,  INDIANA 

la  Canada 

Noraada  Coppar  aad  Brass  timrtsd, 
Mootraa/ 
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BRIDGEPORT  BRASS  COMPANY 

BRIDGEPORT  3.  CONNECTICUX 
/\  istablltbed  J  «6  5 

*I>r^gcJ*^rt  Oietrtcl  Othcea  ar  i  Ware. 

kommet  ta  Prtai  .tn.!  CiUae 

2U 


here’s  your  answer  to  problems  in 

OSCILLOSCOPE 
RECORDING/ 


FAIRCHILD  CAMERA 

j 

I 

Iliit  new  cnKincrrinK  uh>I  is  tindinfc  more  und  more  use  in  — 
i  I.  Ketordinic  of  elesironic  circuit  pertormance. 

1.  (  omparison  of  performance  after  chanKcs  base  Seen  made. 

I  V  Study  of  complex  SikS  fret|uency  siKnats. 

I  -t.  (  omparison  of  two  or  more  simultaneous  phenomena. 

j  S.  lelemeterinK- 

^  ft.  Analysis  of  hiith  speed  transients. 

f  "f.  Monitoring  of  random  transients. 

I  H.  Maintenance  of  laboratory  records. 

I A  remote  ccmtrul  connectwin  plus  dynamic  braking  makes  it  possible  to  start 
a«nd  stop  the  camera  automatically  by  the  signal  itself,  thereby  making  a  com- 
fpletr  record  of  irregularly  iHCurring  phenomena  without  wasting  him  and 
saithout  any  attention  on  the  part  of  the  operator.  Other  features  include; 

a)  Sharp,  clearly  dchned  images  on  inexiMmsive  3Smm  him  or  paper;  b)  writ¬ 
ing  speeds  up  to  2'0  inches  per  microsecond;  20  seconds  to  20  hours  of  record¬ 
ing  on  lOO-ft.  rolls  of  film,  or  i  minutes  to  H>  «  days  of  recording  on  lOOO-ft. 
rolls,  d)  no  obstruction  of  oscilloscope  controls,  e)  permits  viewing  of  'scope 
while  photographing  phenomena 

The  (He illo  Kircord  (jimera.  designed  by  Fairchild  in  close  ciHsperalion  with 
leading  users  and  manufacturers  of  cathode-ray  oscilloscopes,  is  the  produc't  of 
the  world's  foremost  manufac'turer  of  precision  specialty  camera  ecfuipment.  It 
can  be  adapted  to  practically  all  (  in.  and  S-in.  oscilloscopes. 

(ontpleie  details  may  be  obtained  by  writing  to  l)ept.  >K'S,  Fairchild  (lamera 
and  Instrument  (  or|soration,  HN-IKi  Van  >X  yck  Doulesard,  Jamaica  I.  N.  Y. 


'jL/LcAlld. 

CAMIRA  AND 

INSTRUMfNT  CORPORATION 

NEW  PRODUCTS 

ICMtiSMd  fitm  p  IIS) 

metera  in  read  on  the  range  .selector 
and  the  coefficient  is  read  on  the 
dial  gage.  It  operate.s  on  any  110- 
volt.  60-c-ycle  line. 


.^iiiall  Ktsul  Raiiur 

Raytheon  .Mfx;.  Co..  Waltham. 
Ma.ss.  The  Mariners  Pathfinder  Jr. 
is  a  marine  radar  system  specially 
designed  for  small  craft.  It  operates 
on  a  wavelength  of  3.2  centimeters. 
Minimum  range  is  75  yards  and 
maximum,  20  miles.  Range  accuracy 
is  within  2  fiercent  and  bearing 
accuracy  is  within  2  degrees.  It  is 
available  for  vessels  equip{>ed  with 
.32-volt  d-c,  1 10-volt  d-c,  220-volt 
d-c  or  1 15-volt  a-c  power  systems. 
Power  consumption  in  all  cases  is 
less  than  750  watts. 


INirlahU*  Kuiliatioii  Drierlor 

I’lENERAt.  Fnj’XTRic  Co..  Schenec- 
tadv  5.  N.  Y..  has  announced  a 
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WISTIN9HOUSI 

FIRST 


ULTRA  HIGH 
FREQUENCY 


STABILITY 


WESTINGHOUSE  BEACON  CAVITY 
10  SERIES 

GIVES  TOP  UHF  CONTRSl 


Typical  of  the  leadership  of 
Westinghouse  Lahivratorics  in  the  field 
of  electronics  is  the  performance 
of  these  new  Reference  Cavity  tubes. 
Operating  above  9000  megacycles, 
the  frequency  shift  of  this  master 
control  unit  is  maintained  at  levs  than 
J  of  a  megacycle  in  the  most  extreme 
conditions  of  temperature, 
barometric  pressure  and  vibration  shock. 
Its  outstanding  precision  and 
stability  places  it  alone  in  the  field 
of  ultra  high  frequency  control. 


The  research  which  is  built  into 
Westinghouse  electronic  products 
is  your  assurance  of  top  performance 
for  the  job  to  be  done — whether  it  be 
the  latest  advances  in  microwave 
techniques  or  the  designing  experience 
needed  to  meet  extraordinary  conditions 
of  service  and  hard  usage. 


Wnte  for  information  about 
the  complete  line  of  Westinghouse  Tubes; 
Lamp  Division,  Westinghouse  tlec.  Corp 
Bloomfield,  N.  J. 


you  CAN  BE  SUKE..JE  ITS 


A^stinghouse 


For  many  control  applicatiom,  m 
in  RcMsiaiKC  Welding,  «turdy  dur- 
ahiliiv  a  ma)«>r  reMuircmcni. 
With  ihe  W I  -5796 Oat  rhyratroo, 
WetimgKxvuxe  hat  engineered  ire 
ruggrdnett  inu>  a  tmaUfr  luhe— a 
development  in  apacc-aaving  and 
inertated  dependability. 
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Wrilr  hrpl.  II.  I  liir  Kiif iiicrrinR  linlirlin  IhH 
tirMriliiiif  lli(li  \  jruuiti  Pump*.  (ia|[r> 

■nil  arrr>M>ry  ri|ui|>mriil,  inrluiling  prirr*. 


new  portable  radiation  detector, 
the  lonjf-probe  gamma  8ur\’ey  me¬ 
ter,  for  measuring  radioactivity 
from  a  distance.  A  detector  located 
at  the  tip  of  a  four-fiwt-long  probe 
convert.^  radioactive  emanations 
into  electrical  energy.  This  detec¬ 
tor  consists  of  an  electronic  tube 
and  a  phosphor,  and  is  powered  by 
1,000  volts  induced  from  low-voh- 
age  batteries  enclo.sed  in  a  box  that 
can  be  carried  over  the  operator’s 
shoulder. 


THE  IIVI’EUVAC  100 

Dvan  of  Mechanical  Pumps 

priMiures  extremely  liigli  \ueiiuiii  at  high  speeds. 
It  is  tile  liigliest  eapaeity  pump  of  its  kind  that 
reaches  an  ultimate  vaennm  of  better  than  0. 1 
micron,  often  0.02  micron  of  mercnry.  .\t  I  micron, 
tin*  spei'd  is  I  I  liters  per  se<'«iml. 

Here  is  a  unit  that  hacks  diffusion  pumps,  or  fur 
purposes  Mithin  the  range  of  0.1  micron  performs 
reliably  MithonI  a  second  stage.  .Applicable  to  exuc- 
nating  \acnnm  spectrographs,  lens  and  mirror  coat¬ 
ing.  \aennm  furnaces,  etc.  <,>nict  operation  and  long 
service  are  assured. 


i<«‘giilutcd  I'oHcr  Supply 

t:HATMAM  F:i.KCTRONI<S  CORP.,  475 
W'a.shington  St.,  Newark  2,  N.  J. 
.MtKlel  KA-50A  regulated  power 
supply  is  a  lalioratory  source  of  d-c 
power.  It  is  continuou.sly  variable 
in  output  voltages  from  0  to  500 
volts.  Ripple  is  less  than  10  mv. 
1  Power  input  is  105  to  125  volts,  60 
I  cycles.  Regulation  is  1  percent  be- 
I  tween  .10  and  500  v,  2  percent  lie- 
I  tween  10  and  30  v. 


CENTRAL  SCIENTIFIC  COMPANY 

*  ^***^*— *— ***^*  *  ii 

M«.«  •  1700  Irving  Par4  Road  •  CA*c«f*  U. 

IR  ANCHES 

ra  •  ^1  A*»»w«  144  727S  S*.  Urbain 


Kecordcr  Pen 


ItROWN  INSTRIMKNTS  PIVISION. 

.Mi\nkapoi.i.s-I1onkywki.i.  Rfiui.a- 
TOR  Co..  Minneapolis,  Minn.  A  solc- 
noiil-actuated  pen  which  avoids  ink- 


42.  laftaai.  M«u.  Hmwrk  I,  Tora"H  4  14.  QwaWc 
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and  Mias  Supplies 


'yilhi  tot  PoWCt  UHu  fjMS  ^UPf 

/«TELEVIStON 


SELI!l'RON  Selenium  Rectifier  miniatures  have 


MOCtL 

NO 

PLATE 

SIZE 

STACK 

THKK- 

NESS 

MAX. 

INPUT 

VOtTAGI 

R  M.S 

MAX 

PEAK 

INVERSE 

VOtTAGt 

MAX  DC. 
OUTPUT 
CURKENT 

1M1 

1  '  »q. 

3 

25 

75 

100  MA 

eyi 

'/■  »q 

!1' 

130 

380 

20  MA 

i6yi 

'5'  «J 

1  • 

260 

760 

20  MA 

5M4 

1  ■ 

11' 

130 

380 

75  MA 

1  *  *q 

130 

380 

100  MA 

5Pl 

1 1’» '  »q 

7^* 

130 

380 

150  MA 

6P2 

1  i’»'  SQ 

iir 

156 

456 

150  MA 

5R1 

1'  /  111,' 

130 

380 

200  MA 

50l 

1 1 v'  »q 

1 1 

130 

380 

250  MA 

6O1 

1  '  z' 

T'v' 

156 

456 

250  MA 

6G2 

1  L..'  K3 

1>.' 

156 

456 

250  MA 

50Sl 

1'/  I  2' 

T'.' 

130 

380 

350  MA 

60S2 

1'  I  2' 

T».' 

156 

456 

350  MA 

5Sl 

2'»q 

1'.' 

130 

380 

500  MA 

652 

2'«j 

T».' 

156 

456 

500  MA 

lung  been  widely  used  with  complete  satisfaction 
by  manufacturers  in  the  Radio,  Television  and  Elec¬ 
tronics  industries  for  receivers  and  other  ec]uipment. 

Now  SELETRON  brings  you  these  two  new 
models  ideally  suitable  in  size  and  rating;  No.  9Sl 
at  500  Mils— No.  8Yl,  the  "baby”  of  them  all, 
measuring  only  ]"  square  and  rated  at  20  Mils, 
1 30  volts.  While  these  rectifiers  arc  designed  to  meet 
television  needs,  engineers  will  find  many  applica¬ 
tions  for  them  in  other  electronic  circuits.  Other 
bias  type  rectifiers  rated  up  to  250  volts  will  also 
be  available. 


.1  mu  leu  flit  OH  liius  lyfw  8YI, 
(Uurihhig  its  chi  nil  poisihililies 
is  atuiluhle.  I-oi  your  cop),  urile 
nipt.  I:s  :h. 


(^)  SELETRON  DIVISION 

lt\IHO  RtCI^PTOK  C'O.^irWV.Ix. 

tUc*  1922  *• 

Sales  Department:  251  West  19th  St.,  New  York  II,  N.  Y. 
Factory:  84  North  9th  St.,  Brooklyn  II,  N.  Y. 
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throw'inir  while  providing  itpeedy 
recording  has  been  developed  for 
u*e  on  circular  chart  electronic 
potentiometers.  The  V’-type  pen 
uses  an  amplifying  linkage  de¬ 
signed  so  that  the  .solenoid’s  high 
velocity  reaction  is  almost  spent  be¬ 
fore  the  pen  is  picked  up  and 
moved.  It  is  u.sed  for  such  applica¬ 
tions  a.s  thermal  limit  recording  in 
continuous  pasteurizing  proce.sses 
and  for  temperature  measurement.s 
on  tire  pre.s.ses  or  rubl)er  curing 
and  plastic  molding. 


The  case  of  the 


A  True  Detective  Story 


rilK  VUniM;  A  concern  whose  product  is  han¬ 
dled  in  large  measure  by  automatic  vending 
machines  which  refused  to  vend  with  regu- 
lority. 


I  IIK.  \1IJ-.\1.NS:  Coil  windings  which  apparently 
met  original  specifications  but  broke  down  in 
service. 


Motor  (loiitrolier 

Hkinkma.nn  KI-KCTRU’  Co.,  Tren¬ 
ton,  N.  J.,  has  announced  a  manual 
motor  controller  and  enclosed  gen¬ 
eral-purpose  circuit  breaker  which 
is  fully  magnetic  in  o|>eration.  It 
is  available  in  single,  two  and  three- 
pole  construction.  Maximum  rat¬ 
ings  are;  50  amiH'res,  250  volts,  a-c. 
7.5  h-p,  single  phase,  60  cycles;  10 
h-p,  three  phase.  60  cycles;  5,000- 
ampere  interrupting  capacity. 


KF.MF.n^  :  New  coil  windings,  designed 
ond  wound  by  Goto  Coil,  with  special  insulo 
tion  to  withstand  humidity,  low  temperatures 
and  difficult  working  conditions. 


fil.OSK.I):  more  trouble.  With  the 

new  coils,  the  vending  machines  resumed  un¬ 
interrupted  vending. 


ViK  AKK  SPKCIAI.ISTS 
For  32  years  we  have  produced  noth¬ 
ing  but  coils,  designing  and  winding 
them  for  leading  manufacturers.  If 
you  ore  troubled  by  coil  foilure,  send 
us  your  specificotions  We  can  serve 
you  well 


\  arialtli*  Traiisforni»‘r!* 

The  St  pkrior  Ki-WTRIC  ('o.,  Han¬ 
non  Ave.,  Bristol,  Conn.,  announces 
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RACK  MOUNT 


CONSOLE 


360  N  MICHIGAN  AVfNUE  •  CHICAGO  I,  IlllNOIS 


World's  Largest  and  Oldest  Manufacturers  of  Professional 

EUCTItONICS  —  Aprit,  1950 


Magnetic  Recorders 


NEW  POSITIVE 
DRIVE 

Two-jpeed 

hysteresis  synchronous  motor  pre¬ 
vents  timing  errors,  lost  program 
time. 


NAB  IOV2"  REELS 

Now  get  long 
ploying  time  even  on  portable 
equipment.  No  overlap  on  rock 
mount. 


PUSHBUTTON 

CONTROLS 

Separate  buttons 
for  "Forward,”  "Rewind,”  and 
"Stop”  can  be  operated  by  re¬ 
mote  control. 


iXL 


PT7's  Greater  Flexibility  Means  Greater  Value 
The  PT7  Recorder  Mechanism  and  Ampli¬ 
fiers  incorporate  Mognecord's  exclusive 
Unit  Construction.  The  some  equipment 
con  be  used  in  console  cabinet,  rock 
mount,  or  for  portable  operation.  New 
PT7-P  amplifier  features  high-level  mixing 
for  3  high  impedance  microphones. 


Wril9  For  Detailed  Information 
Revolutionary  new  PT7  specifications  have  just 
been  released.  Write  for  your  copy  today. 


3  HEADS 

Separate  heads 
for  Erase,  Record,  and  Playback 
now  allow  monitoring  off  the  tape. 


MAVAIHE 


Miw  piooucn 


the  new  de^ii^n  of  Powerstat  types 
116  and  216  variable  transformers. 
Type  116  operates  from  a  115-volt. 
50  or  60-cycle  source  to  deliver  0 
to  13o-volt,  7.5-ampere  output. 
Typt‘  216  ha.s  an  output  of  0  to  270 
volts.  ;j.O  amperes  from  230  volts, 
50  or  60  cycle,  sinKle  pha.se.  The 
new  design  makes  the  unit  more 
rujrjted.  protectinK  it  airainst  the 
abu.ses  of  constant  use  and  rouph 
shippinir  treatment. 


\  aruuiii  Ougt* 

Hastings  1nstri.mknt  Co.,  Inc., 
Box  1275,  Hampton,  V'a.,  has  an¬ 
nounced  a  vacuum  jtaKe  for  meas¬ 
urements  in  the  1  to  1,000-micron 
ranK**.  Kmbodyinjf  a  noble-metal 
thermopile  and  a  dependable  bridge 
circuit,  the  Kajte  consists  of  an  ac¬ 
curate  electrical  indicator  and  a 
small  ruKtred  pickup  which  screws 
into  a  i-in.  tapped  hole  in  the 
vacuum  system.  The  unit  operates 
on  115  volts  a-c  and  is  adaptable 
to  such  processes  as  vacuum  tube 
manufacture,  vacuum  distillation 
and  vacuum  dehydration. 


I  Ih-  -imi  (;i..\s”  ik.uIiI. 
Bank  Fully  Ault>iiialic  .Mulli- 
VI  intler  la  rniiiiciilly  siiilaliir  fur 
llir  lii;’li-«|>ecil  iirodiiclinn  of 
larj:)'  <|iiaiililir»  of  roiU  with  or 
without  p.iitcr  iiitrrlraviiiK. 


heinp  iisedl,  the  total  winding 
lrnt:lli  of  the  machine  In'inj'  30- 
iiirhrs  (762  luiii.). 

^  ires  from  42  to  30  a.w.|c.  can 
he  handled  at  variable  bead- 
stock  s|*eeds  of  between  600  and 
2.000  r.p.m.,  the  machine  beinp 
fitted  with  a  specially  deaiftneil 
rapid-4'hanpe  f;ear  box  and  a 
variable  speed  totally  enclosed 
motor. 

I’he  machine,  which  incorpo¬ 
rates  the  most  up-to-date  refine¬ 
ments  is  supplied  complete  with 
a  special  slidinf;  seat  which  en¬ 
ables  the  o|>erator  to  elTect  eom- 
(ilete  control  without  undue 
i-lTort. 


It  will  wind  round,  s«|uare  or 
rectangular  coils  from  I-inch 
(2.5.4  niin.i  to  .5-inches  I  127 
mm.  I  in  len;;th  and  up  to  4- 
inches  1 102  mm.  I  diameter  or 
disfional.  .4s  many  as  24  roils 
can  Ih-  wound  siiiiiiltaneouslv 
IdciM-nding  on  the  caiice  of  wire 


C«N»P^V(«  o* 

C*»f  Mac*iA«t 

•til  bm  fo 


K.(|tiuli/.«‘r 

CltW  IIESJKARCH  AND  ItKVKLOl’MKNT 
Co..  Inc.,  Hartford  1.  Conn.  .Model 
603  et|ualizer  supplement.-*  the  fea- 


THE  automatic  COIL  WINDER  &  ELECTRICAL  EQUIPMENT  CO  .  LTD 
Hoata  •  Doitgltt  Sirs*!  •  Londom  •  S  tV  t  •  England  IwISm  '  CoIST'o^  C**5iV* 


Apftl.  1950  —  ELECTIONICS 


WHAT  WILL  THE  1950  CENSUS 
DO  FOR  YOUR  BUSINESS? 


CONSUMER  MARKET  INFORMATION 

TIk  ('ciimis  \m11  provide  u  hiij»e  .imoiint  of  informa¬ 

tion  .d»onf  the  eharaeteristk's  of  the  eonsniner  market.  It 
will  tell  von  what  kind  of  ineome  groups  live  where  .  .  . 
what  they  have  anrl  what  tluw  lu'erl  in  the  way  of  coin- 
iniKlities  from  aiitomohiles  to  teU-vision  sets  down  to 
phimhmg  fixtures.  The  (lensus  is  an  aecurate  survey  of 
etsMiomic  conditions  in  your  market  area.  It  will  lurt  only 
tell  you  uhi'TC  vour  nistomers  are,  hut  uhtit  they  need 
that  tjim  hat  e  to  seU  them! 

It  will  show  where  improved  trans|vortation  and  shipping 
facilities  are  iu-«-ded  .  .  .  Ix-tter  harbors  and  waterways 
step|H-<l-up  Public  Service. 

That  IS  whv  the  19.t0  Uniter!  States  Uen.sus  is  vital  tr>  your 
busiiu-ss' 

COOPERATION 

You  know  that  the  Uensiis-Taker  is  not  just  “counting 
heatls."  lie’s  actually  making  a  survey  of  existing  csindi- 
tions  in  industry,  busiiu'ss.  employment,  housing,  erlnca- 
tion.  Von  know  census  mfoimation  is  as  confirlential  as 
tlu-  votr-  you  cast!  Because  you  know  all  thesr-  things 
you’ll  cs>o|x-rate  with  the  (.ensus-Taker  in  every  way  when 
he  calls  on  yon. 

WHAT  ABOUT  THE  OTHER  FELLOW? 

But!  W  h.it  alxHit  the  jH-ople  who  woik  for  you?  I’hr-  man 
III  the  shop  .  .  .  your  own  seeiel.iiv  the  fellows  in  the 
shipping  room.  l)o  they  know  .ill  this  almut  the  Uensiis? 
('h.uices  .ire  some  of  thi  in  do.  mi  the  idea  is  to  get  the 
right  iiiform.ition  across  to  those  who  rlon't! 

WHAT’S  THE  BEST  WAY? 

It  It  s  [xissible,  call  everyone  together  anif  talk  alxiut  it 
.  .  .  ask  ipiestions  .  .  .  exchange  ideas.  It  your  outfit  is 


trx)  big  for  tliat.  direct  a  Census  information  memorandum 
to  all  your  emjiloyees.  Post  information  on  the  bull<>tin 
Ixiards.  Bun  a  ( 'ensus  story  in  the  company  house  organ. 
Talk  alxHit  it.  t.very  nay  you  can  get  the  ffeople  uho 
work  for  you  to  ctHi/terate  with  the  Cen-ws. 

WHAT  DOES  THE  19S0  CENSUS  MEAN  TO 
YOUR  EMPLOYEES? 

Better  schixils  .  .  .  school  fiust's  .  .  .  schrHil  lunches.  It 
means  finer  roads,  britlges  and  highways  .  .  .  increased 
transportation  facilities  .  .  .  improverl  safety  regulations. 
It  creates  more  efficient  Public  Sr-rvice  anil  fiirthiTS  ade- 
rpiate  distribution  of  utility  s«*rvices  stub  as  telephones, 
gas.  water  and  electric  power.  It  vvill  hr-lp  votir  tsimmu- 
nity  plan  Ix-tter  parks,  pl.iygrounds,  r«*creation  areas  and 
hiHising.  It  will  mean  higher  living  standards  and  accurate 
congressional  representation.  The  Census  is  everybody’s 
vtfice  in  America’s  future! 

YOU  OWE  IT  TO  YOURSELF... 

Misti-r  Businessman  ...  to  vour  business  and  your  com¬ 
munity!  I*ut  yiHir  efforts  fiefiind  the  19.S0  United  States 
Census  for  an  even  fx-tter  country  to  five  in  .  .  .  the  best 
country  to  do  busine.ss  in! 


Published  in  the  public  interest  by 

McGRAW-HILL  PUBLICATIONS 
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nbbUHHb I 


IN  PRECISION 


STABILITY 

COMPACTNESS 


RESISTORS 


★  ★  ★ 


Haie  your  (Aikr. . .  tiiul  tuit  lU  loo,  nith 

JELLIFF  ALLOY  1000  RESISTANCE  WIRE 


rhf  ru»»  l»i>;li  in  RiM'ii'i.y—  lo<>  uhnis  tmf — 
|)lu>  jn  iiiiprt\M\c  iirr4\  of  ini|H>ri4iu  ili-ctru4l 

-  4nd  ph\M(4l  (h4r4iuristiiN.  nukt-  our  luw 
AI.IO^'  MNNI  the  iiioM  (U'Mr4hlt'  ni4U'ri4l  for 
Mindifi^N  in  ioni|>4it,  pri'Cision  rcMMor<<  of  4II 

j  ()|ha  And  ihi-  tx'M  thing  4h<iut  it  is  that  you 

-  don't  g4in  one  characteristic  at  the  cost  of  seri¬ 
ous  losses  elsesshere.  NX  rite  today  for  Hulletin 
I ssith  the  full  story  and  technical  data  on 


JELLIFF 


■navpacTHRina 
CORPQRATiaN 
SOVTHPORT.  COHN. 


lELLIFF  ALLOY  1000  RESISTANCE  WIRE 


All  you  nood.. 


for  complete  oscillegraphic  recording 


!•  wt  flk«  f f ■rtii  TIm 

MIW  ffP*  h00  mM  M  v#«  •• 

r«#o4lv  wf  tiKk  ••  wik  $Hmt0 


A  tmw  9t  Mm  iMwagt  ar*! 

QUFCK  CHANOf  transmission  —  16  record  ip**dt  over  rong^  of  120  1 
fun  RfSiLIfNT  MOUNTING  looko*  poutblo  wio  of  »w^or  toniittvo  goUo- 


Chart  TRAVII  indicator  pfov^ot  cofitiA«»owi  mdkolton  of  <Hort  mot»on 
N|W  CALVANOmCTIR  STACC  toliOft  oil  HotKowoy  golvonomotort  fof 
roco'diog  milleocnpopo*  fMKfOOmporog.  ond  woMg 

NIW  RfCOtOlfNGTH  CONTROL  ond  NUMiCRING  SYSTfM  for  long. 

IrOwbW  frOO  tOrvKO 


AH  Mm  otiMe  voloNibM  foofwrva  cMrflcg  •!  Mm  S^  or«  rototiMd 

Iwo— rigoM  Mm  NIW  fyp*  S-6  oi*d  tH  1T0  Af  go l*owii>o»ort 


MfroM  for  Soff##*o  2i  I  A-G 


JOHNSON 


VARIABLE  CONDENSERS 


•  0  a  QUtUom 


AvAUoblo  lo  •  wuAo  toogo  of  ryp—  la 
coportlM*  Mid  roltogo  roOag*  to  ovory 
oood  All  iBcorporNlo  Uloat  dowga.  fooMl 
aiaMnala  aad  workmaBabip  year  OMut- 
aaco  ol  poHoct  Mhafactioa  always  Hava  ara 
laM  a  law  la  tba  lOHHSON  Uaa 


TTM  M  MMIATUtI 

TiaiaM.  with  diaa  sisad  plataa  but  provtag 
aaar  ao  iMpoftaal  lor  VHr  applicaboa*  tueb 
aa  TV  fM  aad  utbars  Praciaioa  aagiaaarad 
aad  Kaaula<~turad  lot  aaactiag  usas  Mada 
la  Stagla  (100  dagiaaa  rotaboo)  aad  DtHar 
aabal  typaa  yp  to  19  3  aiaild  taaiiwyai  aad 
ButtaHJy  typa  yp  to  11  aiaiid  wauayai  Aji 
gap  017",  aad  plata  S  8"  a  3  4  ' 


Nawaal  dayaluparaal.  aaiploying  aiMal  to 
caravic  soldarad  lotats  —  bo4  a  rivat  or 
ayaiat  uaad  Utoioat  Mabiitty  aad  Mraagtb. 
tdaal  tor  paak  parforaanca  yadai  savara 
coadiboaa  tycb  as  portabla  —  aobtla  opara* 
boa  IS  slaadard  suas  with  030  plata  *J^c- 
lag.  siagla  sacboa  yp  to  200  amid  Dyal 
Sai<4»oa  up  to  100  aald  .  DiHaranhal  up  to 
SI  aabi  aad  Buttarlly  up  to  51  aald , 
060  spacing  also  availabla  Cad  plat#  only 
1*3  8"  squara 


TTMi  I  AMO  f 


For  madiua  aad  low  powar  traasaittars 
Proaad  oaar  aaay  yaars  uaa  Uausually  coa- 
pad  45  slaadard  Msas  la  ait  gap#  of  045" 
(up  to  500  aald  aaaiaua  capacity), 
075"  (up  to  350  aald  ),  aad  125  (up  to 
250  aald  )  Siagla  aad  Dual  Sacboa  Typaa 
Paaal  spaca.  "E  ’  about  2-5  B"  aquata, 
'T  about  2"  squara 


TTMS  C  AMD  D 


Buggad  coadaasars  with  haary  wall 
rouadad  pUtas  aad  atcwpboaaily  long 
staatita  insulators  lor  bighar  voitagas  52 
slaadard  siias  la  air  gap#  ol  080'  (up  to 
500  aimid  ).  125  (up  to  300  aiaiTd  ), 

.175"  (up  to  500  nmld  )  250  (up  to  350 
BiiBid).  3Sa  (up  to  250  maild  )  aad  500' 
(up  to  100  Bimid  )  SpacMl  spaciags  aad 
capacitMs  aaaily  providad  Siagla  and  Dual 
Sacboa  typas  Paaal  spaca.  "C"  about 
S-1  2"  squara.  "D"  about 
41  4  squara 


Variabla  Coa* 
daaaar  Catalog  No  701, 
Iraa  oa  raquaat 


E.  F.  JONNSOE  COMFAIIY 


WASECA,  MINNESOTA 
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turt*s  of  model  602  by  providing  a 
Kreater  rantre  of  res|K)ns«?  curves 
and  additional  compensation  to  ac¬ 
commodate  pickups  of  different 
characteristics.  The  hi»rh-fre<|uency 
characteristics  obtainable  c«>mprise 
5  .steps,  ran^intr  from  flat  response 
t«)  a  heavy  ro  1-off  for  worn  records. 
.A  .selection  of  150  or  200-ohm  out¬ 
put  can  be  made  by  making  appro¬ 
priate  connections  to  the  terminal 
board. 


IM'  .\iii|»lifii‘r 

('.  G.  S.  Laboratori>-s.  Inc.,  36  Lud¬ 
low  St.,  Stamford,  f’onn.  The  d-c 
amplifier  illustrated  has  an  output 
of  200  ua  or  3  volts  across  15,tKK) 
ohms,  for  an  input  of  500  /iv;  a 
multiplier  switch  extends  this  input 
to  5  mv,  50  mv,  and  500  mv.  Input 
impedance  is  one  megohm.  Noi.se 
Kenerated  in  its  air-coupled  chopper 
is  equivalent  to  2  to  3-^v  input  sijr- 
nal.  Use  of  an  electronic  ripple 
filter  and  paper  capacitors  assures 
.satisfactory  operation  over  an 
ambient  temperature  ranire  fr(tm 
-55Cto  4  85  C. 


YEAR  AFTER  YEAR 


•  Twelve  years  have  rolled 
by  since  the  Turner  Model  22  was 

\ introduced.  A  "best  seller"  from  the 

start,  its  popularity  must  be  deserved. 


Write  for  Complete  Mkrophon*  Utmratvrm 


905  17th  Street  N.  I.  •  Cedar  Rapids,  lews 


IN  CANADAi 


(XrOSTi 


Viliratfir  liivcrtiT 

Cornell- DfBiLiKR  Klectric  Corp., 
South  Plainfield,  N,  J.  The  Power- 
con  line  of  d-c  to  a-c  inverters  is 
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-AotdJ  Cort 

ATTACHED  &  SOIDEPED 

in  0 N E Automatic  Dp^^uiion/ 


iAOAcj^pA^Ai>.r:^n  ^fi^r 

firi  ,H  M  H  ‘  M ,-'.  h  -i 

mil  M'finfrJ'rj'sM^ 


New  Terminal  Attaching  Machine 

attach**  and  •older*  varlou*  *ii**  and  typo*  ol  pro  *oldorod  taodom 
torminal*  (*uppliod  on  rooU)  at  rato*  up  to  1200  por  hour.  Machmo 
cut*  oil.  clinch**  and  *old*r*  torminal*  in  on*  in*tanlan*ou*  opora 
tion.  Ellmmato*  handling  oi  looo*  torminal*.  (oldor  and  Ilux  to 
Inrroa**  production  and  lowor  ciMts  on  long  run*.  Standard  typo* 
aoailablo.  Strong,  porloctly  *oldorod  loint*  aro  OMurod.  a*  aboo 
lulo  control  ol  boat  to  matntatnod.  bond  lor  dotoilod  Inlormation. 
oncloo*  *ampl*  ol  toiro  and  torminal  now  u**d.  Addr***  Dopt.  E. 

fot  ordinary  runs  in  modtratt  quantity  we  continua  to  product 

SEPARATE  TERMINALS  for  ELECTRIC  WIRES 

Wo  alto  moho  SMALL  METAL  STAMPINGS,  eioct  to  Cuifoni. 
or't  Print*.  Modora  Plant.  Eguipittant  and  Mothodt.  Procttinn 
Worii.  Mndaretn  Oin  Charent.  Piompt,  Dapandobln  Saryicn. 


r^^^PATTONMacGUYER  COMPANYl 

17  Virqinia  Avenue,  Providence.R  I 


SYNTHESIS 

IS  A  HIGH  CLASS  WORD 
FOR  DESIGNING 
SERVO  MECHANISMS 


Mm 


. .  SERVOSCOPE  IS  A  HIGH  cuss 

INSTRUMEHT  FOR  SERVO  SYNTHESIS! 

MUSURES  omplitud*  A  pKat«  vt.  frequency 
CARRIERS  occ*pt*d.  SO  to  iOO  cpi 
MODULATES  cKoion  carrior,  0.1  to  fO  cps 
ANALYZES  0  C.  OP  A.C.  outomotic  contro'i 
SUBAUDIO  sin*  9«n«rotor  0  1  to  70  cpt 
SQUARE  WAVE  qcnorotor.  0  1  to  70  cpt 
PHASE  READING  to  1  *  occypocy  7  mtfNodt 
LINEAR  SWEEP  for  titomol  yi*.  01  to  70  cps 


SERVO  CORP.  OF  AMERICA 

NEW  HYDE  PARK,  N.Y. 


WRITE  FOR 
INFORMATION 


Thf  (lliarat'tfristifH  of 
Klet-lriral  DiM’liargff  in 
.Maifiirtir  FieliU 

!  I.  Th  ■  vttiumc  ictilditta  tl.«>  r-nulta  of  atudi**# 
I  arricxl  uut  in  i bf  rAlifurniA  U»«liation  loibora 
)  ry  tin  (h«>  *  hararimai  .<  a  of  rlt>(tr.'al  ilta- 
j  harft’a  in  rTiaicn«*ti'  fl*'i«1a  Primary  cmphaala 
'  a  lilarctl  on  the  aae  of  electri*  at  dla*  harirea  In 
!  the  vastora  of  uranium  <ompoun<la  Hy 
(•iithrle  and  K.  Uakerlinc.  litis,  of  4  al.  $3.50 

Vanillin  K(|ui|)nif‘nl 
j  anil  rt*fliiiii|iir«i 

t.  A  coropliation  of  ohaervatt<>na  made  In  the 
ct'Urae  of  ilevalupinc  hiah  s'aruum  e<iulpment 
for  uae  in  elertromaaneth  aeparatton  planta 
Noteworthy  ta  the  book  a  iltai  uaaton  of  the  uae 
of  the  va<'uuin  analy»er  and  helium  teak  de¬ 
ter  tor  H>  %.  Ituthrie  and  K.  Waherllnc.  I  nit. 
offal.  ft.M. 


1  RADIMION 

SEWtSj 

'ITirt'hliolil  Siauul^ 

t.  Providea  an  analyaia.  both  theorethal  and 
Of penmental.  ^>f  the  fartora  which  affect  the 
perception  of  *t«a»reil  a.^nale  in  the  preaence 
of  sarioua  kimla  of  interferen«  e.  principally 
lobettni  re(  elver  notae  In  addition  to  ■Ignali 
which  ronalat  of  traitia  of  pulaea.  a  treatment 


moduU*ed  in  a*. me  deaired  way  Hy  J.  Ijswaon 
l«en.  $Ur«-t.  Heaewrch  laih..  and  4t.  I  hlenbach 
I  nis.  of  MIrh.  $5  (Ml 

Vai'iiiiin  Tnlie  .\ni|ilihf‘r<> 

4.  Hrtnc"  V**u  mi  'lern  renearch  ftnd.na*  on  th« 

'  prtnfrplea  •  «>nairiii  ttonal  te<  hnhiuea  and  ape- 
•  lal  prohletna  of  vacuum  tube  amstiinera  The 
amplihere  rha*  uaaed  are  dea  trned  to  have  ex- 
tn me  valut-a  In  one  of  aeveral  of  the  pertinent 
chara<'tert8ii«  a  bandwidth  —  aenaitivlty  — 
linearity  ‘onetancy  of  gam  over  long  perioda 
'  of  time,  etc  lly  <t.  K.  laJley*  Jr.*  M  I  T.,  anti 
II.  Wnllun.  M  I  T.  $IU.0». 


10  DAYS'  FREE  EXAMINATION 


Thu  affer  apaliaa  ta  U  S  aaly 
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SlotttJ  or  Philtipi  htJJ 
mjihmt  icrew.  uooJ  tcreui, 
stuie  holt},  ijppinp  screus, 
ipettjl  htjJtJ  projucn,  noli, 
men,  thjplet  .  utrt  formt, 
i(reu-  mjihixe  projucts  .  .  . 
in  Iteel.  sljtnleil  Heel, 
("ppi-r,  hrj<<.  ht',nzt,  eierjttr, 
nil  Pel.  nil  Pel  niter,  monel, 
jluminum  .  .  . 


THE  BLAKE  &  JOHNSON  COMPANY,  WATERVILLE  48,  CONN. 
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K(*»iMunrr  lt<i\ 

AVALY.SIS  INSTRI  MKNT  Co.. 

Box  2.‘M,  F’ast  I’aterson.  X.  .F.. 
now  offering'  a  ri“si<tor  for 


PIcaw  ^cnd  me  >our 
new  catalog  containing’ 
full  data  on  the  ctMn- 
plrlc  line  of  Hlake  & 
johneon  fatimingt. 


Name 

Titia 

Compafiv 

Addrtct 


BLAKE  & 
JOHNSON 


jrenerally  used  to  create  110-v,  00- 
cycle  a-c  from  battery  or  other  d-c 
sources.  .All  for  u.se  with  radio  or 
tv  equipment  are  filtered  for  clear 
reception  and  are  capable  of  start- 
injr  under  full  U>ad  without  the 
necessity  of  startinir  the  converter 
first  and  then  applying  the  load. 
Information  on  various  mislels  is 
available. 


Sii|M‘rli«‘l  Tiiiirr 


.Ahprovkh  Ki-HTRonic  Instri  mknt 
CoRP..  1-12  Liberty  St.,  New  York  »>, 
N.  Y.  Model  A-fJiiO  broadcast 
superhet  tuner  is  completely  fil¬ 
tered  and  hum  free.  It  is  designed 
for  use  in  public  address  systems, 
portable  amplifiers,  record  players, 
wire  and  tape  recorders  and  motion 
picture  souml  projectors.  Output 
is  adjustable  in  steps  of  10  v,  ii  v 
and  I  v.  The  unit  has  a  self-con- 
taineil  ll.'>-volt  a-c  d-c  power  sup¬ 
ply. 


here  s  your 
one-stop  source 
fastening  service 


when  the  situation 
calls  for  BETTER 
COILS . 


PRECISION  PAPER  TUBE  CO. 


industrv 


D«v*lopm«nl  and  Production  of 


SPECIAL  PURPOSE  VACUUM 

TUBES  BY  ECLIPSE-PIONEER 


VX  r'rc  not  in  (hr  ^umiard  \a(uum  luhr  hu%inr«s.  But 
wc  arr  driinicrly  in  (hr  hu%inr««  oi  drvriiipinft  and 
manutai(urin)(  spr^ial  purpovr  vacuum  (uhrs  —  (uhrv 
■  hat  arc  ntil  f(rnrrally  a\ailahlr.  Ourin^  (hr  pavl  ihrrr 
vrarv,  for  rxampir,  our  taiililirv  have  produced,  vuch 
drciirv  av  (hr  (  hronolron  thermal  lime  delay  luhe,  (he 
(  onveciron*  vertical  venvinf;  tube,  the  I'l- 1  ^OOO  me 
lem|H'ralure  limned  noivc  diode  IuIh.-,  counter  lubev, 
gl.tvv  riuloveil  v|>ark  ^apv,  and  phono  piikup  luliev. 
(^ii.inliiiev  of  all  iheve  are  now  vervin^  many  phavev  of 
imluviry  in  a  wide  variety  of  application}.  \X  e  invite 
your  uve  of  our  laiililiev  to  develop  and  produce  your 
retpiiremenlv  of  special  purpose  vacuum  lubes,  ^'our 
int{uiries  conce  rniny;  the  scope  of  our  facilities  or  details 
of  any  of  our  lubes  will  t>e  ({iveii  immediate  attention. 

*nca  u.s.  CAT.  orr 


PRECISION 

PAPER  TUBES 

Provide  the  BASE! 


EcNp»*-Pion««r  Division  of 

TITMMMIO.  NiW  JHUV 


Precision  Paper  Tubes  assure 
belter  coils  by  proetdinq  a 
superior  coll  base  of 
finest  dielectric 
Fish  Paper. 

Cellulose  Ace- 
late,  or  combin- 
atlon.  that  im-  !f^ 
proves  Insula 
lion,  has  lower 
moisture  ab- 
sorption.  y. 

Spirally  wound 

and  heat  treat  Sf 

ed  lor  qreatest  > 

s  I  I  e  n  q  I  h  . 

they're  llqhter:  ^ _ 

allord  qrealer  / 

heal  dissipa 
lion. 


TYPES  Wl  ond  WLA 


TYPES  WL  y%  and  WLA  S 


1  WAH 

inductive 


V,  WATT 
INDUCTIVE 


MAX  IIS  0*  •.  000  ►'I*  I 

01  Is-  n  000  -  j 

01  fc  7  KK)  cf-t" 

»OOV  SI2I  1“  II;  b.  1  U”  *'■ 
TOIERANCI  »APJ(:*4..  I“! 


iODY  SIZE 
TOlMANCf 


Wh«'h«r  your  coU*  b«  round,  oval,  square, 
rectangular  or  other  shapo  reqordlets  ot 
their  length.  ID  or  OD  we  can  supply  a 
Precision  Coll  Form  made  exactiy  to  your 
specifications.  Wri!e  or  wire  today  for  new 
Mandrel  List  of  over  l.OOO  sixes.  Ask  about 
new  Precision  Dl  Formed  Paper  Tubes  that 
allow  making  more  compact  coils  at  no  extra 
cost. 


Economical  in  Cost 

IN-RES-CO  WL  series  resistors 
were  designed  la  meet  tncreesin( 
demeiuls  for  e  comtMct  resistor 
of  high  eccurery  priced  for  gen¬ 
eral  use.  They  meet  the  most 
rriticsl  requirements— close-  tol¬ 
erance,  ability  to  writhsund  over¬ 
load.  long  life.  Write  today  for 
catalog  deecnbing  the  full  line  of 
quality  IN-RES-CO  resistors 


Affto  mekert  oi  Prectt$on  Coif  Sohbfi 


2041  W  Charleston  St  ,  Plont  sj.  70  Chop*!  St 
Chicago  47,  Ml.  HorttorO,  Conri 


ItmftilllT  RESISTORS  CO.,  1056  COMMERCE  RYE.,  UWOH,  R.  J. 
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portable  TV  scope 

y  Response  Fiat  to  5  Me.  V  Triggered  Time  Base 
y  Built-in  2-microsec.  Delay  line  V  Intensifying  and  Blanking  Amplifier 


NCw  rioouCTS 

electronic  production  and  labora¬ 
tory  u»e.  Mixlel  101  rontain.s  all 
RMA  10-percent  resistance  values 
from  47,000  ohms  to  2.7  megohms, 
i-watt  dissipation  and  10-percent 
accuracy:  model  102,  values  from 
680  ohms  to  39,000  ohms.  The.se 
decades  make  it  possible  to  place 
RMA  resistor  values  in  a  circuit 
without  drawing  a  number  from 
stock  for  trial.  It  also  eliminates  the 
potentiometer-ohmmeter  method  of 
first  approximation  of  circuit 
values. 


Minialiirf  K«‘«‘(‘iviii^  riihi* 


<;knkr.m.  Ki.kitric  Co.,  Syracu.se, 
N.  Y.  Type  6CB6  miniature  receiv¬ 
ing  tula-  can  be  u.«ed  as  a  wideband 
amplifier  in  the  i-f  or  r-f  stages  of 
television  and  f-m  receivers.  This 
sharp-cutoff  pentode  ha.s  a  trans¬ 
conductance  of  6,200  micromhos 
and  a  plate  current  of  9.5  ma  under 
typical  operating  conditions.  The 
suppres.sor  and  cathode  of  the  tube 
are  brought  out  on  separate  base 
pins  to  allow  greater  flexibility  in 
design. 


flrraniir  f!oil  Forms 

Camuriik.k  Tiikkmionu  Corp  .  437 
Concoril  .\ve.,  Cambridge  38,  Ma.s.s., 


•  rruly  a  lahoralory  instrument,  the 
W  <).70H  4-inch  oscilloscope  is  outstand¬ 
ing  for  a  wide  range  of  research  and  in¬ 
dustrial  applications.  It  is  particularly 
useful  for  the  observation  and  meas¬ 
urement  of  phenomena  such  as  TV 
synchronizing  and  deflecting  soilages. 
Ignition  waveforms,  pulses,  and  radar 
signals.  The  4A'(>-7<>H  will  accurately 
display  I -microsecond  pulses  and  other 
waveforms  which  have  extremely  steep 
leading  edges,  such  as  are  encountered 
in  photo-flash  devices  and  electro¬ 
mechanical  relays. 

The  \X  features  a  triggered  saw 

tiMiih  sweep  with  a  delay  network,  iwo- 
lo-one  trace  expansion,  vertical  amplifier 
flat  from  III  cycles  to  V  .Me,  calibrating 
meter  for  voltage  measurements,  high 
voltage  for  photography  of  transients, 
wide-range  centering  controls,  and  re¬ 


tractable  light  shield.  It  is  shipped 
complete  with  compensated  ailenualing 
cable,  and  with  a  direct  probe  cable. 

Ask  your  local  K(  A  lest  bcjuipment 
Distributor  for  further  details,  or  write 
R<;A,  (aimmercial  hngineering.  Section 
D42Y,  Harrivin,  N.  |. 


Fr»9w«iKy 

V«e«  - 

M  t0%.  10  CVCiM  M  S  Mc/m. 

HoHt 

.  IOSS.IOcTtlMlaSOOS</M> 

1  DeAveriwi  Imetm  (fm  1  tOO  wolH  of  eoeoMA  1 

1 

tO  IttMSvpIt/lflKb* 
f  0  S  ppok-fa  ppok  vaM/Facb  1 

1  tony*  30  cyclM  ISO  1 

1  stet— p  tepetirige  9atm  ppl«SOhc/«ac 

Wfookin^ 

(••wrn  irocp  Wafi4i«4  om 

Suppfy 

I0S/I3S  w04tt.  SO/M  cy<ta« 

300  euoVH 

Pngewws  14*^ 

k*§b,  •  4  '  «r»4a.  1  S  ''«  *  d^mp 

W00gN 

43  lb« 

*fmf  Stw  W«v*« 

Available  from  your  RCA  Test  Equipment  Distributor 

RADIO  CORPORATION  of  AMERICA 


TttT 


MAmmitom,  m.j. 
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COSSOR 

if"  Quality 


MiNtf  «  OilVl*  liDO  riITVtUtOH  }}  riNNA 


TWIN-BEAM 

OSCILLOSCOPES 


rOKOIDS-/ 


l^nkurt  knous  how 


JON  |4uf»  arwl  aiirkrt*  are  IimInv'ii  out 
tiif  «»nr  ttin-**  Nrt>|>rrne 

imnI  thrv  I  rrAt'k  tw  •hattrr 

.ir|«fuitncl«  Mvimutv*  l«>  «-limAl»r-  chAnf*^-^ 
•«av  t«*  harwlU*  \%hrnr%rr  AcIvAnt^irrotMi 
.i|t|vs|  «k«ih  Ihr  famotia  MINh.S  Wat^ 


WRITE  TODAY  FOR  LITERATURE 
AND  DEMONSTRATION 


MALI  4  fIMAlf  nuC  INOACiD 
Note  t  mot  WA’CI  SIAl  laoowll 


COSSOR  (CANADA)  LIMITED 

WINDSOR  ST  HALIFAX  N  ' 

BEAM  INSTRUMENT  CORP. 

Rnw  tS  w  i;«4  St  .  Nn>  V«rS  li 


»%.««  nn  s  .V-  . 
/«  /WiuA^r 

H  I  ^.w  \4aU  Hug  anJ  So 
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Niw  Ptooucn 


ret'ently  announced  two  new  ce¬ 
ramic  coil  forms.  Coded  LS-6  and 
LS-6,  they  are  made  of  silicone  im¬ 
pregnated  ceramic  (tirade  L-6, 
JAN-1-10)  for  hijfh  resistance  to 
moisture  and  funiri.  The  l-S-5  is 
li^  in.  hitrh  and  I  in.  in  diameter; 
LS-G  is  in.  hiirh  and  A  in.  in 
diameter.  RinK  terminals  are  ad¬ 
justable.  Both  sizes  are  provided 
with  a  sprinit  lock  for  the  slut;,  and 
both  are  available  with  high, 
medium  or  low-fretjuency  slujrs. 


with  BALL  BEAllINOB 

—  the  smoll  extra  first  cost  of 
test  samples  pays  off  in  assur¬ 
ance  of  efficiency  and  durabil¬ 
ity  of  the  finished  mechanism. 


with  TRACING  CLOTH  .  .  . 

The  small  extra  first  cost  of  Arkwright 
Tracing  Cloth,  over  that  of  tracing 
paper,  repoys  many  times  over  in  the 
efficiency  and  durability  of  valuable 
drawings. 

1  hroiigh  continued  research  and  deselopment  plus 
skdied  manufacturing  prtK'eMes,  Arkwright  'I'racing 
(doths  meet  every  requirentent  of  exacting  drafts¬ 
manship.  You'll  find  no  pinholes,  stains  or  other 
imperfections  to  detract  from  drawing  quality  — 
nor  smudging  or  feathering  after  repeated  erasures. 
.Most  of  all.  you'll  have  highly  transparent,  long 
lasting  usefulness  that  perishable  tracing  paper  can 
never  match. 

Vor  every  drawing  worth  keeping  for  future  me  — 
specify  permanent  Arkwright  I'racing  (doth.  Send 
now  for  generous  working  vimples.  Sold  by  leading 
drawing  material  dealers  everywhere.  Arkwright 
Finishing  ('ompanv.  Providence.  K.  I. 


Midget  (aiparilor 

F:rik  Ri':siSTOR  ('orp.,  F:rie,  Pa.,  is 
now  manufacturing  a  0.01-uf  disc 
Ceramicon  capacitor  which  is  19  32 
in.  in  diameter.  Voltage  rating  is 
400  volts  d-c,  which  is  baaed  on  a 
life  te.st  of  800  volts  d-c  at  85  C  for 
1,000  hour.s.  Power  factor  is  2.5 
percent  maximum  at  1  kc  at  not 
more  than  5  volts  rms.  Insulation 
resistance  is  7,500  megohms  min¬ 
imum. 


riia  Si's  Six  ■•aseni  Wky 
Arfcwriflit  Trocm^  Clotfcf  ChcbI 

1,  Ero«ur#i  r»  inh  wifHout  (•olKering 

3.  PrinH  ar»  oiwoy»  »Korp  and  cl^an 
3*  Trocingt  n»v#f  dfKOlof  Of  go  britti* 

4.  No  kurfoco  oiU,  koopk  or  to  dry  oot 

3.  No  pinKolek  or  thick  thrrodk 

6  M^chanicol  pro<#»kfng  cr«ot9k  p^rmonont 
ftonsporoncy. 


l’reei'*ion  Sssilrli 

\V.  I,.  .Maxson  Corp.,  Unimax 
Switch  Divi.sion,  46o  W.  .34th  St., 
New  York  1,  N.  Y.  Type  SXX 
snap-acting  precision  .switch  is 
ratetl  at  15  amperes,  250  volts  a-c; 
20  amp«‘res,  125  volts  a-c;  J  h-p 


ARKWRIGHT 
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COMMNX  In^' 


RECEIVING 

TYPE 

CONDENSERS 

National's  famous  receiving- 
type  condensers  are  available 
with  either  straight-line  wave¬ 
length  plate  shape  or  straight- 
line  capacity  plate  shape.  Spe¬ 
cial  features  can  be  supplied  in 
quantity,  such  as  serrated  rotor 
plates,  staked  rotor  and  stator 
plates,  shaft  extensions  for 
ganging  and  special  capacities 
as  high  as  335  mmf.  for  single¬ 
section  and  100  mmf.  per 
section  for  dual  condensers. 
Commercial  inquiries  invited. 


IMPROVED  ULTRA-SENSITIVE 
DC  AMPLIFIER 


<$> 

NATIONAL 


•  P  i*oven 

•  Dependable 

•  Q  nalUy 


E 


idmiefim 


MACHINERY 


#0/  complete  inlecatetien,  write 


LISTON  -  FOLB 

Oirition  oi  Atimt  Coif  Wio^ort,  fiK. 

DEPT.  M  P.O.  BOX  1334 

STAMFORD  CONNECTICUT 


Price  $580.00 


I  Tliia  fi««r  amd  i«iprop*0  DC  aB»pUtl«r  of  IIld  G«Mrol  Motor*  brookor  typo  oHort  mooy 
odvoato^oo  la  ibo  asooAurooioat  al  DC  oad  low  Iroquoacy  AC  Tollaqo*  la  tbo  aiicro 
volt  aad  tractkoaal  aitcrovolt  ro^ioaa.  Il  i»  uaotul  lor  tho  oaipltlicaiioa  ol  low  lovol 
tborasocouplo  volto^oo.  latra  rod  dotocior*.  pboloveltatc  coll*  aod  tho  liko.  It  coa 
^  oood  to  roplaco  tMapoa*  00  ^alvoooaiotor  Byttom*. 
t-  Thlo  aow  aaipltitor  (Modol  10)  tooturoo  wory  hiqh  imaiiiatty  to  tho  ollocts  ol  AC  pickup 
im  tko  laput  circuit.  Tho  diocnmiaatioo  rotio  a^atoot  iO  cycio  pickup  lo  oror  1000. 
It  koo  oa  uaprovod  lllo  brookor  Coavonioat  oad  occuroto  coorco  and  ftno  qo<n  cob- 
trolo.  aoro  pooit.oa  coairoU  aad  calibrot.oa  ciqaalc  oro  providod. 

I.  Thlc  laotruaioat  hoc  o  toro  ctability  ol  bottor  than  .005  microvolts  por  doy  allor 
*^orm  op  Tko  aoiso  lovol  ooproochoo  tho  limit  impoood  by  tho  lohnoon  aoioo  ol  tho 
•■t*paal  circuuil.  Tkio  ompltllor  to  avoilablo  lor  oporation  With  input  Circuit*  from 
0  lo  I  moqohm*.  Tko  DC  output  ol  tho  amplitior  i*  *011101001  to  oporoio  standard 
focordors  milliommotor*  and  DC  rolay*.  Tor  110  volts.  00  cycio  oporotion. 


2)0 
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NfW  PIODUCTS 


(CMtiiiw4) 


liipuliiiier  ' 

Allen  B.  I)i:  Mont  Labokatorie^, 
Inc.,  35  Market  St..  Ka.-^t  Paterson.  , 
N.  J.,  has  introduced  the  four-sec¬ 
tion  Inputuner,  incoriMratinit  the  | 
latest  spiral-type  Inductuner.  Tun-  ( 
inK  ranite  is  continuous  from  54  to  ' 
216  me,  inclusive,  covering  the  tv 
channels  2  to  13  as  well  as  the  f-m 
band.  It  re<juires  only  5.9  turns  of 
tunintr  motion  as  against  10  turns 
for  previous  models.  It  operates  | 
efficiently  on  either  300  or  72-ohm 
antenna  systems  by  means  of  an 
input  transformer. 


125,  250  and  460  volts  a-c.  Force 
and  movement  specifications  are  as 
follows:  operating  force— 9  to  13 
or;  release  force — 4  or  minimum; 
movement  differential  0.005  in. 
maximum:  pretravel — 0.025  in. 
maximum :  overtravel — 0.005  in. 
minimum. 


WiBSTER  ELECTRIC 

Quality  Cartridge  MODEL 

R  No  Installation  Problem 
R  No  Servicing  Problem 
R  Positive  Tracking  at  all  Speeds 


Furnished 
with  complete 
twist  mechanism 
for  mounting 
in  tone  arms.  ^ 


Fits  All  Standard  Tone  Arms 


Play*  33 Vi  and  45  RPM  or  78  RPM  Record* 


"WlwfWWJtw  * 


Nylon  Lacing  Ikird 

IlEMINWAY  &  BaRI-ETT  MPG.  Co., 
Watertown,  Conn.,  has  developed  a 
new  Nylon  lacing  cord  for  winding 
around  the  leads  and  wires  of  elec¬ 
tronic  e«iuipment  to  bind  them 
firmly  together  and  prevent  their 
fouling  with  working  part.s.  Its 
coating  resists  mold  and  micro¬ 
organisms  and,  at  the  same 
time,  retains  malleability.  Tensile 


l^cbwter  I'.leciric  Cartridge  Miwlel  \  is  a  \er^alile, 
liiiiiiatiire-r<i/e  cartridge  uliieli  is  fiirni-bed  eotiiplele 
Mitli  braek«'l»  |M-rtiiittiiig  its  ifM-  in  iiearU  e\erv  record 
eliaiiger  tone  arm  on  the  market  tmlav.  Designed  to 
play  33*3  and  t.'i  It  PM  or  7K  It  PM  records,  it  tracks 
at  onl\  7  gram-.  Its  extremely  light  Height  simplilies 
eoiinter-halaneing  prohlem-.  Its  f.mull  'i^e  and  simpli- 
lied,  ItMilpriMif  merhani'in  make  it  the  ideal  cartridge 
for  thn-e-speed  record  ehailger-. 


Writ0  ¥t  fof  eompht0  mform^ihom,  pricot  or  somp/oi  fpr  FotN. 


WEBSTER 


ELECTRIC 


WobtfRf  Comporty.  Koemo,  WiKOf'Sin  •  EttoDhtHod  1909 

iro  Qoolify  U  o  tORpootlbinty  mm4  fmtr  Ooollng  on  Obllfotia 
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/•f  •  m^^nufatturtf 


^amrm 


100  M«tro^llt«M  Av«.  tr«#lilyii  11,  N.  V 
ON  CNOtMKCKS  oad  CONSUVTAItTS  lo  (li«  Natiofi'a  T«l«vMioa  S'Muor 


CUT  COSTS 


IN  FREQUENCY  CONTROL  DESIGN  .  .  . 

with  STANDARD  Type  20 

Improved  processing  of  our  her- 
■■  metically  scaled  TYPE  20  Unit 
has  made  it  possible  to  eliminote 
QQ2  0^  the  cost  of  temperature  control. 

55  C  to  90’C  Type  20  meets  oil  government 

^  specificotions 

i  Lower  power  requirements,  re- 

^  !  duccd  weight,  compactness,  og- 

-is  I  '  ing,  ruggedness,  and  dependabil- 

RKO  1511312  ity  in  our  improved  TYPE  20  is 

CAATC  I  your  onswer  for  reducing  costs 

lOBS  I  and  increasing  soles 

^  i-  For  complete  detaih,  write  for 

I  Engineering  Data. 


REZO  1511312 
CAATC  I 
lOBS  I 

■  ■  T*"  !  I 

^-rl 

..  mi  1 


TIME  DELAY  RELAYS 

Provtdd  odiwtfobl*  or  Aaod  timo  doloy 
b•^v••a  oporahon  of  o  control  ctreuif 
ond  subsoquonf  oponinq  or  closing  of 
o  lood  cifcwit. 


SYNCHRONOUS  MOTORS 

f  ormonont  mognot  typo  for  opplicotiont 
roqwiring  o  consfoni  spood  of  o  gtvon 
froqwoncy.  Small  tito.  30*  ounco 
torqwo.  Twonry»oigHt  ipoods  from  60 
rpm  to  I  24  rph. 


for  o  wid#  Yorsao  of  tfondord  tmoa  ond  controls . . 
or  tDOool  odoDtQtiom  for  spociftc  oppl>cotiont.  consult 
>.W.  CftAMlt  CO.*  Bos  No  3,  C«ntorbroo4.  Conn. 


CARLISLE.  PA. 


SPECIALISTS  IN  TIME 

A)  A  FACTO*  Of 

CONTROL 

IHtf tVAl  •  OCIAV  .  even  "  IMFUin  •  »f«Ct*ITAa« 
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strength  is  52  lb.  The  synthetic 
resin  finish  has  a  meltinir  point 
over  190  F. 


for  radio  chasais  installationa  where 
low  aeparation  forre  is  required.  I.eaf 
type  i-ontaets.  with  eyelet  on  termi¬ 
nal  of  pluK  side;  rrimp  or  solder  holes 
on  receptacles.  Available  in  more 
than  5  sizes,  for  18  or  20  wire;  .S-ampa; 
2.500  volts  min.  flashover. 


HERMETICALLY  SEALED 
SERIES  (right) 

The  "GS”  or  ^lass-sealed  types  are  built 
for  special  equipment  requirinK  a  hermetic 
seal.  AN-type  iayouta  in  limit^  selection 
for  No.  12  wire  or  smaller,  steel  shell  and 
contacts.  Available  with  coupling  nut 
(GS06  types)  as  well  as  GS02. 


Motorola  Inc.,  4545  Augusta 
Blvd.,  Chicago  51,  Ill.,  has  de¬ 
signed  a  new  f-m  2-way  pack  radio 
for  law  enforcement  agencies,  fire 
departments,  construction  outfit.^, 
forestry  services  and  similar  or¬ 
ganizations.  The  unit  uses  a  16- 
tube  receiver  and  an  8-tube  trans¬ 
mitter.  Power  output  is  500  mw  in 
the  25  to  50-mc  band;  and  250  mw 
in  the  152  to  174-mc  band.  It  is 
designed  for  operation  from  pack 
set  to  pack  set.  with  a  nominal 
range  of  2  to  5  mi;  from  pack  set 
to  mobile  unit,  with  a  range  of  7 
to  10  mi.  Subminiature  tubes  and 
cellular  construction  with  individ¬ 
ual  plug-in  stages  are  used. 


DPM  RACK  AND 
PANEL  TYPES  (left) 

Smaller  than  standard  ”1)P‘  types 
with  similar  contact  arrangement 
fur  mounting  where  dimensiona 
must  be  kept  at  a  minimum.  Phe¬ 
nolic  insulators;  120  volt,  10  and 
5-arap.  contacts.  Fourteen  and  twen¬ 
ty  contact  arrangements  available. 


RUBBER  SEALED  TYPES 
FOR  RELAYS  (right) 

The  "RS"  types  are  rated  as  AN-"D” 
seal,  which  allows  a  minimal  leakage. 

Used  with  relays,  and  carries  stand¬ 
ard  AN  inserts  and  coupling  nuts. 

Wnt«  to  Cannon  fCl«nn«’  D^alopmmt  Co..  Division 
of  Cannon  Manufacturing  ('urp..  Humboldt  St., 
Ijom  AngalM  31.  Calif  t  anadian  ofliraa  and  plant; 
Toronto.  Ontario.  World  Kiport  Knuar  (h  Hanaon. 
San  Franriaco. 

Slg<l  IftS 


SO.  US  Vina  (3 


Frequt*nry-I)(‘viati<»n  .Monitor 

Motorola  Inc.,  4.545  Augu.'^ta 
Blvd.,  Chicago  51,  III.,  has  an¬ 
nounced  for  operators  of  two-way 
f-m  radio  systems  a  unit  which 
measures:  (1)  the  relative  strength 
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(OSPtCT  AVE  BINGHAMTON,  N 

POtMfllV  4  DIVISION  o*  flltOTt  MANlif  ACTUtlNG  COMPANY 


flcX^^tc-S^U^^t  ^(XCCfdcHCl^ 


^  Vj: 

.... 


•  MO«{  MASC^ACfOtlNG  rOif*AP*CIS 

•  CUSTOM  »UUT  ffiOVI  StANOAtDCOMPONfNTS 


SMAPliNO  AVAHAilf  IN  DtMftiNT  y/fS 


•  tCONOMlCAl  TO  USf 

•  Gt(At(ft  ftEIDOM  Of  Df$iON 


&TANDABO  CND  fiTTiNGS 


M  £  y  .  •  OfSIGN  DATA 

•  STANDAtO  INO  EIHINCS 

^  '  •  TYWCAl  KIXIBU  SHAFT  t 


WIRE  SHIELDING  l  PUSH-PULL  CONTROLS 


’■Rrtnnlv.  rtiir  of  mu  (iulmiiri%  vnl  lu.  «n- 
solmlni,  itir  hiitliiiK'  on  .1  kai  hr  <on>ltit  tr<t.  in 
lliu  r\|M-tiinrnl.  I*»i  \  IrMnl  ;ilonK  with 

wxrn  xiniil.ir  tr.iiiiii;  iloihx  .iiui  when  the  rr- 
iiilix  wrtr  111.  I'n  \  tttppfd  thr  li\t  on  cxnv 
«oiinl  iniliiihni*  txriintAx  of  |k'iuiI  hnct  and 
woi kaliihix  —  .mil  h\  .1  xiiIinI.iiki.iI  in.ir- 
Rill  loo'" 

I  hu  IX  |iiiMi(  ih.il  I’n  \  i.in  do  rxrrx 
lliiiiR  .IX  XM'II  ,ix  iiix  oihti  li.uiiiR  ilolh 
and  viiiir  iIiiiirx  l•rlltl 

f-ind  mil  loi  xoiiisill  |iixl  hoxt'  rimhI 
l‘t  I  \  tr.illx  IX  lix  lixiin;  It  on  xoin  di.ivx’ 

■  HR  Ui.itd  I'm  il  lo  .IIIX  irxi  .iR.iinxt  any 
<mii|M'iiiixr  tr.iiiiiR  1  loth  .ind  ioiii|i.iir 
ifir  irxnllx  Wrtr  Miir  xmi'll  xi.ini  10 
xxxilih  lo  1*11  \  Wiiir  (o|  Rrniioiix 
>.iin|>lr  •.\.inir  on  iri)ur>l. 


THE  HOILISTON  MILLS,  INC. 

NORWOOD,  MASS. 

MIW  rOIK  P  Mil  A  0  t  IP  HI  A  '  CHICAOO 

I’ll  \  IX  Ikiilril  l>x  llollixiiHi  X  'm  xraix  ol  lr.<dri«lii)>  .iml  cx|K-iicmc  111  itcxclop 
ii>K  x|>rt  lal  |>iii|MM>'  ilollix  fill  iixliixiix 


HI-GAIN  Industrial 

POCffiTSCOPE 


•  r  WATItMAN 


MODEL 

sun 


W».  W'/S  A*. 

ia"*5y4"*r' 

A  portable  otciMotcopo  ongi* 
neorod  to  the  exacting  require* 
mentt  of  the  electronic  designer 
...  a  precision  instrument  that 
sacrifices  nothing  in  performance 
characteristics  or  dependability 
because  of  its  portable  sixe  or 
budget  price  ...  A  giant  in  per* 
formance,  a  midget  in  size,  the 
S-14-A  POCKETSCOPE  invites 
critical  comparisons! 

Id*.xtical  V«rticol  and  Horizontal  channels 
xvitH  10  mv/in  tontilj.ity.  roxponx*  from  0  to 
200ICC  within  — 2DB  .  .  .  Non  fr»qu«n<y  dix* 
Cfimmoting  oHenuotors  and  gain  confroli  .  . . 
Internal  calibration  of  troce  omplitud*  .  . 
linoor  tim#  bot«  otciliators  with  ±_  sync  for 
tithof  r»p«titivo  or  lrigg«r  sw««pt,  from  VS 
cycU  to  SOKC  .  .  .  Traco  tKpansion  .  .  « 
Filtor  scr««n  .  .  .  Mu  m«tol  shield  .  .  .  orvd  a 
host  of  other  feotures. 


iiy(fiiiii  riDiicis  CD..  III. 

y  X  PMIlAeilPNIA  JS,  PA 

WaUrman  pioductt  includa  .  .  . 
$.10-B  CINIRAL  POCKtTSCOPt 

S-n-A  INDUSTIIAl  POCKITSCOPE 


IS-A  TWIN-TUBE 


POCKETSCOPE 


Alta.  RAKSCOPES.  lintar  AmpliRart. 
RAYONIC  Iwbat  and  alhar  aauiptnAn' 
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NIW  PIOOUCTS 

of  siRnals  beini?  transmitted,  (2) 
the  majmitude  of  frequency  mcxlu- 
lation,  and  (3)  error  displacement 
of  the  siKnal  from  assigned  center 
frequency.  Desijtneil  for  ll7-v,  60- 
cycle  operation,  the  unit  monitors 
up  to  five  carrier  frequencies  in 
either  the  20  to  50-mc  or  152  to  174- 
mc  band.  Other  fretjuencies  may 
be  monitored  by  exchanye  of  con¬ 
trol  crystals.  These  temperature- 
compensated  crystals  introtluce  an 
error  of  less  than  0.00005  percent. 


IVriiiinul  l.ug 

Bl'cha.nan  Kuktrical  Products 
CORP.,  1290  Central  .\ve..  Hillside, 
N.  J.  The  new  Termend  solderless 
luR  can  l>e  installed  on  all  wire 
sizes  from  No.  16  to  No.  8  AWG 
with  a  sinKle  crimpintr  tool.  These 
features  enable  considerable  econ¬ 
omy  throujfh  allowing  purchase, 
stockinK  and  handlinir  of  fewer 
items.  The  lu)fs  are  available  in 
ring,  spade  and  locking  spade- 
tongue  styles. 


TOROIDAL 

COMPONENTS 


PRECISION  TUNED  CIRCUITS 
FOR  YOUR  SELECTIVE  AMPLIFIER 


High  Q  precision  cuncd  reMXiani 
circuits,  accurately  adjusted  tci  your 
specified  frequeiny.  Toroid  roil  and 
capacitor  are  permanently  prcaected 
by  touah  thermosetting  plastic.  Pig¬ 
tail  leads  and  light  weight  allow 
direct  or  terminal  board  mounting. 


ACTUAL  SIZf 


CUSTOM  MADE  TOROID  COILS 


r 


Toroid  coilt.  trantformtrt  ftnd  diacrim* 
inatort  in  a  largt  range  of  induciancaa. 
frequencita  and  power  Icvala.  Permalloy 
duat  cores  Uncased,  mounted  in  her¬ 
metically  sealed  cana  or  coated  with 
thermoaetting  plaatic.  Cioae  tolerancea 
with  taps  at  any  point.  Multiple  wind¬ 
ings.  Up  to  2  Henries  on  wedding  ring 
site  Larger  sites  to  SO  Henries. 


/ 


MINIATURE  TOROID  FILTERS 


Specialised  design  and  complete 
production  facilities  for  your  filter 
requirements.  Where  space  is  criti¬ 
cal.  miniature  filters  with  wedding 
ring  toroids  and  special  capacitors. 
Supplied  in  standard  units,  or  de¬ 
signed  to  your  specification.  A  min¬ 
iature  band  pass  filter  and  cures 
are  shown 


Altuniiutor- 

Kay  Elixtric  Co..  Pine  BnH)k.  .N.  J. 
Two  new  .ittenuatur!;  provide  low 
signals  and  utienuating  signals  by- 
known  amount.-*,  and  cover  the  fre¬ 
quency  range  of  0  to  500  me.  Model 
20  has  con.stant  input  and  output 
impedance  ec|ual  to  53.5  ohm.s  and 


R.APII)  PRODl't.TION  DILIVFRY'.  Engineering  requiremenn  given 
tpeciil  alieniiiin.  >X  ire,  phone  or  write  ciimpleie  cpecificjiionv. 


C  O.M.M  f  MCAl  lOS  ACCl.SSOKII  S 


HICKMAN  MILLS.  MISSOURI 
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Gold-Plated 

TUNGSTEN 


METtR‘**G 


ptLIABtf 


Division 


SIGMUND  COHN  CORP. 


Brnilii  olfrrt  the  ftircrah  tntJuitry 

the  fully  tr«ieU  «n«J  pro^rii  AN  DKT-) 
Suhtnifiiature  I rkmriering  Sytccin. 

1  he  complete  leiemriering  Service* 
oflrreU  by  HenUii  PmiIm  include: 

1.  Applicotinn  »o  odopt  th« 

bendiB  ^octlic  to  eoch 

ftpocific  ir«|tfwm«ntot*on  problem 
}  StOMdord  oad  tpoctol  wb- 

m<ft>ofuro  cempoA«Ati  ond  o**«mbito* 

)  ln«tollo*»00  er^mooriAp  ond 
coiibrotton  sor*»<ot 

4  A«rtroft  ond  ivii»%iio  ontenno  dot'pn 

5  flipht  tottinp,  providing  ground 
ttQttpn  fociiit'O*  ond  rodwctton  ond 
onoiytii  of  doto 

Indicative  ol  the  engineering  leadership 
which  lirndit  Pacific  ha*  attained  i*  the 
fact  that  a  typual  *it  channel  telemetering 
«y*cem  complete  with  poorer  *upply  weigh* 
IJ  pouniis  and  octuple*  only  MO  cubK 
me  he*  lc|uipment  nowr  available  to  pro¬ 
vide  line  of  *ight  range*  up  to  100  mile*  or 
more  for  Bendii  Pacihc  Telemetering  Syv 
lem*  lnc|uirie*  from  cjualihed  compaoie* 
and  agerMie*  fcK  complete  engineering  cSaia 


plug  in  component*  provule 
the  utmo*i  in  Araibility  fur  the  in*tru 
meniaiiofi  engineer*  in  your  company 

to  •uwo*’®  "•**“”*’  I 


loiter 


A  torioa  )T.  Ilnooe  and  loporod  rO' 
atalonco.  tOOO  obma  min.  lo  S 
mog.  moa. 

#  tarla*  43,  10,000  ohma  ma«. 

Unopr.  Llmllod  topor*  avoilablo. 
it  Raalatonco  voluaa  within  I0*« 
piua  minua.  aiondord.  on  Typo 
4S  t0%  plua  minua  on 
Oorio*  17  undor  100  000  ^ 

obma.  30*«  olua  minua 
ovor  100  Mm  iN^ 


Made  to  meet  your 
specifications  .  .  . 
for  gold  content, 
diameter  and 
other  requirements. 


fiondard). 


CONCENTRIC-SHAFT  TANDEUS 


Write  for  details  and 
list  of  products 


(compoaitloii  olpmanl)  or  Sorlpg  43 
(wiro  wound)  Pi"  dio.  conIroU.  With 
•witch  II  doolrod.  Poinlorcomant  strap 
lor  rigid  tandom  assombly. 


^  Concontrlc  duol  knobs  control 
two  Indopondont  ctrcuita  indopondont- 
ly.  Typically  Claroatot  a  amoolh 
rotation,  lhanka  lo  conlorloas  ground 
coocontrtc  shalis.  With  Sorios  37 


ClMOSUf  MK  (0 .  WC  •  0O«l.  Nlw  NUUSMitf  •  In  Canada: 
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N(W  PRODUCTS 


K;0t 


vwrY 


■'L-W 


m«Kit>l  21  equal  to  70  ohtn.«.  A  fixed 
innertion  loss  of  10  db  and  switch- 
able  insertion  loss  in  1-db  steps  to 
a  total  of  41  db  are  providt*d. 


Audio  (]onnt‘«'lortt 

Cannon  Klectric,  3209  Humboldt 
St..  Los  Antteles  31,  Calif.  Desijrned 
and  manufactured  to  meet  RMA 
standards,  the  UA  series  of  audio 
connectors  consists  of  two  pluKS 
and  four  receptacles,  carryinjr  three 
15-am|)ere  contacts  rated  at  1,500 
volts  minimum  flashover.  Cable 
entry  is  i  inch.  Rublter  bushinK:^ 
and  cable  relief  collar  protec*,  the 
connectors  from  shock  and  mois¬ 
ture.  Bulletin  l'.\-l  is  available  on 
re<|uest. 


^  k  I  ^  %  V  /  F-  AmNUATIONj 

All  I  iA/  network 
»  ^  w  TT  .  .  for  your  work 


To  meet  the  increasing  needs  tor  occurote.  de¬ 
pendable  instruments  to  ottenuote  UHF,  The  Doven 
Company  now  otters  RF  attenuation  boxes.  These 
units  ore  notably  compact,  provide  o  wide  range 
ot  attenuation  and  are  moderately  priced. 


I  llr:i-llifEli-Sp«MMl  K«‘luy 

Steven.s- Arnold  Inc.,  22  Elkins 
St..  South  Boston  27,  Mass.  The 
Milli.sec  relay  now  offered  has  an 
operating  time  as  short  as  i  milli- 
eecond,  is  hermetically  .sealeil  and 
is  available  in  6-pole  double-throw 
construction.  Contact  rating  is 
110  volts  d-c,  0.5  ampere.  Life  ex- 
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-SFECIFICATIONS— 

CIRCUIT  Ri  nctwoHi 

STANDARD  IMPEDANCES  SO  ond  73  olimt  Other  impcdoncet  on  rrqvMt 
RESISTOR  ACCURACY:  -2S  ot  D  C 

IMPEDANCE  ACCURACY :  Terminal  impedance  ot  lost  netmorh  euentiolly  tiat  from 
0-22S  MC 

RECEPTACLES:  A  N  Types  UG  SR  U  or  UG  18S/U 
CARLE  PLUGS:  May  be  secured  ot  additional  cost 

NO  OF  STEPS  Types-  640.  641,  642.  643  R  Push  Ruttons 

Types:  6S0  ond  6S1  10  Push  Ruttons 


SERIES 

IMPEDANCE 

RANGE 

640  &  641 

50  n  or  73  11 

RO  Db  Total  in  1  Db  Steps 

642  &  643 

50  n  or  73  n 

100  DB  Total  in  2  DB  Steps 

650  &  6SI 

50  n  or  73  tl 

100  DB  Total  in  1  DB  Steps 

—APPLICATIONS— 

In  signot  ond  sweep  generators. 

In  tield  strength  measuring  equipment. 

Nucleonic  ond  atomic  research 
Telemsion  receiver  testing 
Wide  bond  amplifiers. 

Pulse  amplifiers 

Any  application  where  ottenuotion  of  UHF  is  required 

For  Additional  Informotion  Write  to  Dept  E-l 

"DAVEN— one  of  "Electronics'"  chorter  advertisers  20  yeors 
ago  congrotulotes  "ELECTRONICS"  on  its  20th  anniversary" 


THE  DAVEN  “ 

•1VI  CINTXAL  AVINUE 
NEWARK  4  NEW  JERSEY 


I 


.Illllllllllltlillllt.J 

IlfHUMlUJij, 


^innounanij  . 

The  FURST  WIDE  BAND  D.  C.  AMPLIFIER 
MODEL  120 

A  iuMfiAmowt  4«t»faic4  for  yM  •«  •  pr#yiy^l*#*«r  km  coniuACtion  wifh  an 

•MillaMOpa.  vacyufn  ly^  voltm«t«r  or  other  •nitrumcntt 

SPICIFICATIONS 

^rogotney  Aerpomo'  WiHiio  t  1  00  lor  0«rr«r) 

0«r««oo  OC  onO  100.000  <vclo«  po*  »«<on0 

Corn:  AporoiMOOtely  100 

Inpet  Connoctron  DooOl*  cOonnot,  con  0«  wroO  for 
M«al«  onOoO  onO  pM*li  pMlI  ngnoU  or  o*  o  0«t* 
foronttol  omolifhor 


Inpol  ImpoPonco  Or»«  MogoOm  tlitinroO  Oy  opo^**'* 
•hotoly  llminf  m  oocO  cfNNinol 

Owof  inpyf  Oftonootor  On#  fo  ono.  10  fo  orho,  100 
fo  ono  onO  **off*'  powrfiom  hi  oocO  cOonncI  inOo* 

ponOonfty  oOotfoOlo 

Oofpirt  Connocflon  OywO-pwll  or  Mogto  onOoO 

Ootowf  fmpoOoiKO.’  Low*  fOon  SO  OOmy  Moglo  onOoO 
or  100  OOiot  piroO-iniM 

Nirm  onO  NoTio  Looofr  Oolow  40  MHrovoln  roforroO 
to  Mpwt 

too  Or«#t  Oo#  to  oporotion  ot  Oootort  ot  input  itogo 
trom  loOMloroO  DC  povor  <*  1  Millivolt)  rotorroO 
to  input 

Moontino  Motol  coOinot  opproBienotoly  7"  wiOo  Oy 
7**  Oigli  Oy  11**  Ooop 


SOCIALISTS  IN 

ELECTRONIC  REARS 


FURST  ELECTRONICS 

10  S.  Jefferson  St.,  Chicago  6,  Illinois 


QUAKER  CITY 
GEAR  WORKS 

1910  N.  FRONT  ST. 
PHILADELPHIA  22,  PA. 


cist 


dependable  instruments 


^T-p  I  LcLruJL^ 


;  AUTOMATIC 
OSCILLOGRAPH  “^ccanden 

iV^rtoprst  (stf  fimpltiin  Bml  rj^r  i»f  oprniton.  ihr  IK  II  ANO 
AMtsFmsfH  t '%» tlKigrrph  Hctocslrf  iimr  rcslutc*  lobib. 

llrBihelitv  i»4  «tp«rBi(on  prrmiiB  iKt-  rrLstrtlms  of  firatn.  %thra- 
tM>e,  perBBurr.  «Atclrrali«»n  and  irmpcraiurra 

Mfrilo  tne  <«Nepl«rr  «frta>trd  •Mlor>9M>r>00 

HEILAND  RESEARCH  CORPORATION 

117  IpAt  fifth  Avonyp^  Oonvr.  Colororlo 


Typo 

A.700 

T4>chonnol 


SPECIAL  FEATURES 

O  Eoiy  leoding 
o  fewr  qwicliKKongo 
popor  spoodt 

•  Simwitanoout  wiowing. 
pocordmp,  tconning 

O  Troco  idontificotien 
O  Zero  mirror 
o  Ad|v»toblo  owtomotK 
record  length 
a  Synchroniiing  roforotlCO 
troco 

O  lomp  bwrn^wt 
indicotora 

•  siio  ov' m  A  nu** 

(L)  ■  10’a'MD) 

•  Weight  SO  Ibt 


Working  with 
Inert  Gases? 


HELIUM  •  NEON 
ARGON  •  KRYPTON  «  XENON 

Now  ovoikible  in  commarciol  iiz*  cyl¬ 
inders  in  oddirion  to  glass  bulbs.  Write 
for  information  on  sizes,  prices,  rigid 
purity  tolerances,  special  rare  gas 
mixtures . . . 


The  Linde  Air  products  Company 

Uor  •#  Uik«A  CorOiOg  gMe  CgrW—  Caryrgfi— 
MTm  42ne  PT?!  N«w  Top*  17.  N  Y 

y  CeAeWa  &»w>won  Pay^gw  CewpePy.  IwMgQ,  TgroMe 
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NCW  PtOOUCTS 


pccUncy  varies  from  22  million 
operations  at  0.5  ampere  to  about 
100  million  operations  at  0.25 
ampere. 


Klerirolytir  (laparildrs 

SpragiT';  Elegtkic  Co.,  North 
Adam.s,  Mass.  Type  All  11.5-volt 
electrolytic  capacitors  for  continu¬ 
ous  duty  a-c  service  are  ideally 
suited  for  across-the-line  power  fac¬ 
tor  improvement  at  low  voltuRes, 
particularly  with  appliances  and 
lijrht  industrial  e<iuipment.  They 
are  also  u.seful  in  applications  where 
a  voltaRe  drop  is  required  without 
lK)wer  dissipation.  Enjtineerinjr  bul¬ 
letin  301,  frivinK  complete  standard 
ratings,  is  available. 


Lileratiir<‘ - 

X-Kay  .Apparatus.  Picker  X-Ray 
Corp.,  Waite  MfK.  Division,  17325 
Euclid  Ave.,  Cleveland  12,  Ohio.  A 
recent  32-pa>re  booklet  illustrates 
and  describes  a  wide  variety  of 
all-purpose  x-ray  apparatus.  In¬ 
cluded  are  the  Century  l(M)-ma 
self-rectified  sinjrle-tube  radio¬ 
graphic-fluoroscopic  unit  with 
monitor  control;  and  the  200-ma 
full-wave  two-tube  radiographic 
and  fluoroscopic  diagnostic  unit 
with  Pictronic  control. 


Ignitron  Substations.  Westing- 
hou.se  Electric  Corp.,  P.  O.  Box 
2099,  Pittsburgh  30,  Pa.  A  16- 
page  booklet.  H-4239.  treats  of 
ignitron  unit  substations.  The  sub¬ 
stations  described  provide  a 
source  of  d-c  power  near  the  load 
directly  within  the  mine  or  factory 
building  and  are  being  applied  to 


PRECISION 

PERFORMANCE 


Manufacturers,  reco9nizing  that  components  of 
qual.ty  insure  outstanding  product  performance,  look 
to  Haydon*^  ot  Torrington  for  timers  and  timing 
devices.  All  Hoydon  timers  ore  made  with  the  some 
precision  as  the  Hoydon  motor  —  your  guarantee 
of  satisfactory  performance.  If  you  need  a  special 
design,  you'll  find  Hoydon's  extensive  engineering 
and  development  facilities  without  equal  for  service 
and  results. 

A  few  examples  of  basic  Hoydon  timing 

units  are  featured  below.  /C&vP 


SERIES  8010  INTERVAL  TIMER 
WITH  BUZZER 


Cpmpoct,  low  co«1  timor  for  volwmo  production 
Wido  rongo  ol  inforvoli.  Audiblo  (bucior)  dgnol 
optional  Quick  brook.  Lood  contoct  rotod  10A, 
M  HP  250  VAC. 


SERIES  8006  INTERVAL  TIMER 


Doiignod  tor  Koovy  duty,  this  unit  it  ovoilobl# 
in  quontiliot  in  standord  modoit.  Wido  rongo  of 
intorvoh.  HOlD  footuro  optionol  Quick  brook. 
Totally  onclotod  Switch  rotod  28A,  1  HP  250  VAC. 


SERIES  5900  TIME  DELAY  RELAY 


For  uio  whoro  potitivo,  occuroto  timo  doloy  roloy 
it  imporotivo.  Automatic  rotot.  Fiiiod  modoit  for 
volumo  production;  ad|uitablo  modoit  in  4  doloy 
rongot  for  gonorol  uto. 


SERIES  5700  ELAPSED  TIME 
INDICATOR 


Synchronous  timing  motors  with  cyclomotor  typo 
Countort  for  motoring  oloptod  timo.  Puggod 
modoit  for  wido  rongo  of  timing,  rocording  oporo 
Hont;  in  tovorol  rogittort,  rotottoblo  or  non 
rototfablo. 


For  comploto  dotign  arid  ortginooring  tp#<tfkotiont.  writ# 
for  catolog:  riming  Motors  No.  522  Timort  No.  323 
—  Clock  Movomonts  No  324.  Yours  without  obligolion. 


2428  ELM  STREET 


TORRINGTON.  CONNECTICUT 


GENERAL  TIME 


ELECTRONICS  —  April,  1950 


239 


For  ,  ^ 

Advanced 
RELAYS 

specify 

»  ADVANCE 


LOOK  TO 


For  PreMcoH  Washers... For  PxcU^u^h  Stampings 


Howaio  B.  Jonei  OlTfsiON 


IN  TUNING  FORK  FREQUENCY 
STANDARDS . 


Insensitive  to  atmos¬ 
pheric  and  relative 
humidity  variations 
—  the  resonators 
are  available  indi¬ 
vidually —  as  a  part 
of  compact  sub- 
assemblies  —  or  in 
completely  engi¬ 
neered  equipment. 


ft!  LAYS  for  fooorol  C*rC««t  coftftof. 
ofoctroAK.  oircrofi  004  flkorwo 
cottom  Cr«s^  a<ttoii,  4o^oo4oMo 
9m4  AOVAMCI  offors 

soos4*v«,  m»49**  to<»pfcoo». 

wHtf  wixet,  fMio-9ofoy,ovor(oo4, 
tfOOeMMtMOn  ItAo.  mo^Uso.  Wrmo^xoMy 
s«ol*9.  OAtf  coroHwc  iii»Uo*>4  roloyt. 
voriottooe  o4  Ifioso  lypoe  foe 
soo<*ol  QppiKoHcoe  oo4  sp»(ief  rofoyt 
«»o4«  to  •pocifKOttona. 

AOVANCf'S  •ApwAoriot  mVRtr 

OAd  M»OAvfO€t««riAf  foctltltos  W«ll  OSOtf 
io  •optAOArtAf  ptoMorot  oo^  SMppfy 
sptool  roloys  foe  tHo  mos*  AaocMof 
eo^uirvffioAti  Yo«e  M^wiey  wM  r«<«Wp 
^OMpt  OAd  courtAoos  oftMilieA. 


I'HILAMON  I.ABOKATORIES  man- 
ufacturt*  t»mpimture~rnmpf  mated, 
hermetirallp  Staled  tuninK  fork 
ri'sonators  in  fundamiMital  frequencies 
from  l.iXM)  to  :i.OOU  cycles  per  second 
—  and  in  accuracies  from  1  part  in 
.T.OOO  to  1  part  in  100, (MM).  Accuracies 
up  to  I  part  in  20,IMM)  are  obtainable 
for  o(>eration  over  temperature  ranges 
as  wide  as  100  I)i*gr»*«*.s  Centigrade 
without  bc-nefil  of  oven  control. 


PHILAMON 


AOVAMCI  lilCTRIC  A  AllAY  CO. 

i43S  N.>nh  Kowml  Street  *  PuetMiUi.  CaUfu 


FINALITY 


PLUGS  t  SOCKETS 


(COUtlAVt^) 


NiW  MODUCtS 


railway,  mining,  electritohemical,  j 
general  industrial  and  other 
specialized  fields. 

Special  Purpose  Motors.  Eastern 
Air  Uevice.s,  Inc.,  130  Flatbush 
Ave.,  Brooklyn  17,  N.  Y.,  has  made 
a  17-page  catalog  of  a  collection  of 
bulletins  dealing  with  subfrac- 
tional  h-p  motors,  synchronous 
motors,  military  motors  and  blow¬ 
ers.  Illustrated  descriptions,  per¬ 
formance  specifications  and  per¬ 
formance  curves  are  included. 

Capacitors.  The  Allen  I).  Card- 
well  Mfg.  Corp.,  Plainville,  Conn. 
Catalog  No.  50  is  a  24-page  treat¬ 
ment  of  a  wide  line  of  variable  and 
fixed  air  capacitors.  Illustrations, 
general  specifications  and  dimen¬ 
sional  drawings  for  all  are  given. 
An  insert  is  also  included  giving 
list  prices  for  the  various  types. 

I' HP  Impedance  Measurements. 
Hewlett-Packard  Co.,  395  Page 
Mill  Road.  Palo  Alto,  Calif. 
Volume  1,  No.  5  of  the  Journal  de¬ 
votes  its  4  pages  to  a  description 
of  how  an  accurate  slotted  line 
section  is  an  effective  aid  in  the 
determination  of  impedance  or 
investigation  of  impedance  mis¬ 
match  and  power  wastage  at  ultra- 
high  frequencies.  Specifications 
for  two  models  of  slotted  lines  and 
one  standing-wave  indicator  are 
given. 

Speakers.  Oxford  Electric  Corp., 
3911  S.  .Michigan  Ave.,  Chicago, 
III.  A  new  4-page  catalog  gives 
complete  listings  and  pertinent 
data  on  a  line  of  speakers,  along 
with  illustrations  of  several  types. 
The  line  described  includes  the 
following  types;  electrodynamic, 
permanent  magnet,  television, 
public  address,  auto,  intercom  and 
weather  proof  speakers. 

Marine  Radar.  We.stinghouse  Elec¬ 
tric  Corp..  Baltimore,  Md.  An 
eight-page  bulletin  covers  the  type 
MU-1  marine  radar  w'ith  special¬ 
ized  de.sign  which  incorporates  all 
of  the  features  necessary  to  meet 
operational  requirements.  Fea¬ 
tures  of  the  radar  described  include 
a  124-in.  fiat-face  scope,  a  com¬ 
plete  system  check,  one-mile  range, 
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PUSH  BUTTON 

AnENUATOB 


True  V.H.F.  loss  measurement  at  last! 

An  outstanding  development  which  in  the  first 
year  of  production  has  fully  established  itself  with 
leading  British  communication  organisations  and 
remains  the  first  and  only  accurate  instrument  of 
its  kind. 

Two  models  available 

Type  74600 -A  :  0-9  dbin  I  db  steps 
Type  74600- B  0-90  db  in  10 db  steps 

Both  have  a  75  -  ohm  characteristic  impedance 
and  will  handle  inputs  up  to  0.25  watts. 

50  Me jS  Performance ' 


MODEL 

VARIATION  BETWEEN 

ACCURACY  OF 

SO  Mc/s  and  D  C. 

D  C.  ADJUSTMENT 

0-  9db 

<j:  0.01  db  per  step 

i;  0.0$  db  at  all  settinp 

0-90  db 

<  0.1  db  per  step 

0  03  db  per  step 

*  Insenton  loss  relation  to  zero  setting 

Ready  lor  building  into  your  own  equipment 

Calibration  charts  for  frequencies  up  to 
100  Me  s  for  the  0  •  9  db  model  or  60  Mc/s 
for  the  0-90  db  model  can  be  supplied 
on  request. 

Standard  Telephones  and  Cables  Limited 

Ari  f.  r  A  r  AtiocMfc 

TRANSMISSION  DIVISION.  NORTH  WOOLWICH.  LONDON,  ENGLAND 


•  b  ,  than  a  shoi  l-circuit 
•‘QuickCT  than  a  ,  , 

SS.Cie  tquipn'«"‘ 

PROTECTION 

Cal***®**’***  giyiTTiib**' •“ 

^;;;7*/y'v,.l.nd2AmP» 

SlocW  ti«*  1/3^  ’,\lounlini* 
Coov«nien» 

,772  1,^ - — - - - 


H  If9««  f  €• 


A  photoelectric  instrument  for 
measuring  the  brightness  of 
teleeision  tubes  and  screens  in 
ioot-Iamberts.  _  , 

Price,  $68 

Writ*  tor  litcrotiir*  to 

PHOTOVOLT  CORP. 

95  Moditon  Av*.,  Now  York  16.  N.  Y. 

^iMtool^ctric 

ll•ctroflk  lxUt»fM»f  Instrwm^fiH 


.  .  .  aUn  tKir**  r«»iiting.  |>roHlinf[  anti  ihrrr 
tlimmeiiinal  rntxlrtinp. 

4wr«  •**!  mm»irt  r9|*r  isjsa  w^k 

kmiduig  flsfures. 


GRffN 

INSTRUMINT  CO. 

$63  fyti9«m  Av«. 
Com^ridv*,  Mats. 


1240  POI  PoPtM 


BROWN 


ELKTRO-MEASUREMENT  CORPORATION 


Thr  t.rrrn  Kiifrjvrr  i.llrr*  arral  mwrd  anil 
I  I'onvrnirnrr.  Vui<’kl>  ruin  up  tu  (our  linr» 
I  o(  Irtlrrn  from  J/M"  lo  I”  on  rur\r<(  or  Hat 
'urfarri  wiiollirr  niadr  of  mrtal,  plartira  nr 
I  wood  ,  ,  .  niwralra  lit  niirrlt  Irarin*  maalor 
l  opji — anyone  ran  ilo  an  rxprrl  job.  Sprrial 
allarbrornt*  anil  f*nRinprrina  >rrtirr  atail- 
ubir  for  proiluiiion  work.  Jnal  tbr  tbin|i 
for  railio.  rirriroiitr  apparatua  and  inalru* 
nirnl  maiiufarlurrra. 


tor  *4i«fitr  anfrovin*  eo 
•  Paotia  •  Nsma  Ptatat  •  Scalat 
•  DmU  •  Laittat  •  Mal*«  •  InatramaiiH 


.in  AurJiirJ  TribaHjI  lit'lilwlr 


ADVASt  IT)  KOMI  MUD) 

AM)  KISIDIS*  I  t  OURSIS  l\ 
l•KA(;l■H'AI.  RADIO  Kl  FfTRONU  S 


PHOTOVOLT 

VIDEO 

Brightness  Tester 
MOD.  205 


only  $2 1 5* 

a  a  a  afiybody  wifb 
4  K«fld  C4H  Op4f* 

•f*  it! 


NEW  EXTENDED  RANGE 

Morfel  250  B  IMPiDAMCE  BkIDGi 

TEN  TIMES  THE  RANGE 


tei<i*ow<«  I  miflokm  fo  II 
Copo<r9ow<-«  i  mmf^  fo  MOO 
le^<*OAc«  I  fiiicroAynry  MOO  Aynryt 

TWICE  THE  ACCURACY 

f«Hyr  Nkw  %  X  OA  moBt  eieomr»A»#«*»t 

MANY  TIMES  THE  CONVENIENCE 

iwtEcfctAf  ~  Celorv4  <t«4*s*4  4>e(B  '«•  (Mr^w* 
d>**Cf  ItC  ^tof  No  AC  pcw9f  <OM9ttiOA  ro 

9tr)'04  —  1$  fht  —  Compotf.  p'/y**  I 

lOVe*  *  I0V|*>  Arrouory  ovif  ontp/iltori  ovOiki6)e 

Of  IfittrvmonH  In  lf«  Rrk«  Rdpir* 


20  YEARS  AGO... this 

advertisement  in  Electronics  brought 
us  our  first  order!  Today  90%  of 
all  television  receivers  are  LITTELFUSE 
equipped _ LITTELFUSE  INC. 


4769  N.  KAVtNSWOOD  AVENUE.  CHICAGO  40,  ILLINOIS 


ptNi*  trpf  K'ser  )tMJ>  os 
ffyijpsif  t.K*#/  iAttiJtP#  Itv  rrtlind  ^ 


i)H»r  .*N*h 

iMh  and  PARK  ROAD,  N  V 
X'ASHiNtaTON  10  DC 

iCpp«i>t«i  fpt  1  pip*4e  ''Aimed 
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NiW  PRODUCTS  (CMtiuMRl 

improved  sea  suppression  and 
centralized  control.  Installation 
information  and  mechanical  and 
electrical  characteristics  are 
ffiven. 

TV  Viewing  Tubes.  Sylvania  Elec¬ 
tric  Products  Inc.,  Emporium,  Pa.,  i 
has  published  a  20-page  booklet 
providing  television  picture  tube 
and  general  purpose  c-r  tube  char¬ 
acteristics,  replacement  tube  data, 
base  diagrams,  suggestions  for 
tube  handling,  and  a  concise  de¬ 
scription  of  c-r  oscilloscope  use  in 
tv  servicing.  Information  con¬ 
tained  covers  16.5  tube  types  with 
faces  ranging  from  2  to  20  inches 
maximum  dimension  utilizing  elec¬ 
trostatic  or  magnetic  deflection 
systems. 

0>ens  for  Electronic  Industry. 
Steiner-lves  Co.,  8-16  Ave.  L. 
Newark  5,  N.  J.,  recently  issued  a 
four-page  folder  dealing  with 
ovens  for  the  processing  of  c-r  and 
vacuum  tubes  for  the  electronic 
industry.  It  illustrates  units  de¬ 
signed  for  special  jobs,  concern¬ 
ing  which  further  information  is 
available. 

.Ma.Hs  .Spectrometer  Leak  Detector. 
V'^acuum-EIectronic  Engineering 
Co.,  316  37th  St.,  Brooklyn  32, 
N.  Y.  Bulletin  LD-6  de.scribes  typi¬ 
cal  applications  of  the  model  MS-2 
mass  .spectrometer  leak  detector 
for  use  wherever  a  vacuum,  fixed 
pressure  or  special  atmosphere 
must  be  maintained  for  extended 
periods  of  time.  Principle  of  oper¬ 
ation,  features  and  pertinent  data 
pertaining  to  vacuum  testing  and 
pressure  testing  are  given  with  ex¬ 
planatory  illustrations. 

Magnetic  .\mplifier  Design.  Vick¬ 
ers  Electric  Division,  181.5  Ix)cust 
St.,  St.  Louis  3,  Mo.,  has  issued  a 
collection  of  bulletins  in  a  loose- 
leaf  bound  handbook  dealing  with 
magnetic  amplifier  design.  Appli¬ 
cations,  technical  data,  perform¬ 
ance  characteristics  and  ratings 
are  given  in  44  well-illustrated 
pages. 

I,aborator>  Standards.  Measure¬ 
ments  Corp.,  Boonton.  N.  J.  Cata¬ 
log  C  is  a  44-page  booklet  present¬ 
ing  a  line  of  standard  signal 


PRACTICAL  uses  eveRYWHBRE- 
Ideal  for 

Television  antenna  adjustment 
Kitchen  to  garage 
House  to  barn,  workshop  or  field 
Boats 
Camps 

Construction  jobs 
Office  intercommunication 
HUNDREDS  OF  OTHER  USES  I 


PRICE 

ONLY 


*12’i 


pmt  a«ir 


25%  witk  ertftf  —  boloAc*  t.e.d. 

po%fe§9.  Honiif  im  fell  mmd 
tm¥9  mmd  t.e.d  cfccrftt. 


WESTERN 


2791  Shottuck  Ave. 

Phone: 


ELECTRONIC  CO. 


Berkeley  5,  California 
Berkeley  7-7038 
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(CMtl>w4) 
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Opp 


60 


Cryitol  Holder  Sockets 
33002,  33102,  and  33202 
Plus  new  33302  for  CR7 

In  addtfion  fo  origmol  33007,  33107 
ond  33707  MiH»n  '(>««ign#d  for 

App*H«ttton  crytfal  Nold«r  Mxkvti, 

fK^ta  i«  no«  olko  avuilobi*  tba  n«w  33307 
for  fH«  n«w  CR  ^  bold«r  i%s«ntial  duto 
friw  ^<n  Om.  I^Mt  Spot  Mg 

33007 . 175  .750 

33107  .  .095  .500 

33707  175  .500 

33307.  050  500 


JAMES  MILLEN 
MFG.  CO.,  INC. 

MAIN  OttICI  AND  tACTOkr 

MALDEN 

MASSACHUSETTS 


irencrators,  t«levision  signal  gener¬ 
ators,  pulse  generators,  square- 
wave  generators,  megacycle  me¬ 
ters,  vacuum-tube  voltmeters  and 
other  laboratory  standards. 

flouse  Organ.  Mea.«urementa  ' 
Corp.,  Boonton,  N.  J.  The  first 
issue  of  Measurements  Notes  is  a  ' 
4-paKe  illustrated  brochure  de¬ 
scribing  the  use  of  the  model  59 
megacycle  meter  in  the  design  and 
con.struction  of  traps  and  filters  I 
for  the  elimination  of  television  ^ 
interference. 

Timing  Itevices.  Muirhead  &  Co., 
Ltd.,  Beckenham,  Kent,  Kngland.  ! 
Four  types  of  phonic  motor  timing 
devices  are  covered  in  the  single-  | 
sheet  bulletin  B-fiOl-C.  An  illus¬ 
trated  description  and  overall  di¬ 
mensions  of  each  unit  are  given. 
More  minute  details  of  the  motors 
may  be  found  in  bulletin  B-615. 

Transformer  Catalog.  Feerles.s 
Flectrical  Products  Division,  Al¬ 
tec  Ijinsing  Corp.,  161  Sixth  Ave., 
New  York  13,  N.  Y.,  has  published 
a  new  transformer  catalog  con¬ 
taining  new  models  and  including 
a  complete  line  of  transformers 
for  broadcasting  and  other  profes¬ 
sional  applications  as  well  as  for 
amplifier  constructors,  audio  en¬ 
thusiasts,  the  replacement  field 
and  hams.  The  line  inclutles  out¬ 
put.  input,  interstage,  plate  and 
filament,  power  smoothing  and 
swinging  chokes,  modulation  and 
replacement  types. 

Flectrical  Insulation  Price  (’ata- 
log.  Insulation  .Manufacturers 
Corp.,  .'»6'>  West  Washington  Hlvd., 
Chicago  6.  Ill.,  IS  offering  the  12S- 
page  pric<‘  catalog  No.  11.  giving 
complete  price  information  on 
electrical  insulating  materials. 
Diviiled  into  13  sections  for  quick 
reference,  it  covers  a  variety  of 
materi.ils  including  tapes,  tubings 
and  sleevings,  varnisheii  cloths, 
miia.  paiHTS,  \ve*lges,  plastic.s,  vul¬ 
canized  fibre,  cordage,  varnishes 
and  numerous  other  products. 

TV  Keplacement  Cuide.  Merit 
Transformer  Corp.,  412.")  N.  Clark 
St.,  (  hicago  40.  111.,  announces  its 
lUriO  television  replacement  guide, 
listing  approximately  400  popular 


YOU  tURI 
YOU  ARP 
UtlNO 
THI  fMOST 
IFFKIINf 


km 


FOR  YOUR 
JOB? 

We  oru  speciolists  in 
Electrical  Papers  —  Let 
our  laboratories  analyze 
your  requirements. 


SEND  FOR 

Free  Booklet 
"Industrial 
Poper  —  The 
New  Produc¬ 
tion  Answer." 


rf'-. 


CENTRAL  PAPER  COMPANY 

INCORPORATED 
tSAtlSSiSNOat  DtIVi,  MUSdCON.  MKN. 
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BIRTCHER 

STAINLESS  STEEL  •  LOCKING  TYPE 

TUBE 

CLAMPS 


Try  R9ml*r  for 
Sorvico-Tmtfd 


"Hard-to-Got 

Compononts 


r— — — 


*•  .rK,,.  • 


83  VARIATIONS 


FOR  IFFICIINT  MAINTINANCI 


Where  vibration  it  a  problem,  Birtcher 
lodiing  TUBE  CLAAAPS  offei  o  foolproof, 
proctkol  tolufion.  Recommended  for  oH 
types  of  tubes  and  similar  plug-in  com¬ 
ponents. 

Mor*  than  thra*  million  of  that* 
damps  In  usa. 


SPICIFY  RfMLER  TILT-UP 


IQUIRMINT  SLIDIS 


Kemler  slid*'  rails  for  rack  or  cabinft 
mountiriK  |H-rmit  complete  withdrawal 
or  inspection  of  top  and  liottom  of  ap¬ 
paratus  chassis.  Positive  .  .  .  s<'lf-l(H'k- 
ing.  Full  roller  type  .  .  .  handirm  equip¬ 
ment  up  to  50  llm.  Stainless  steel  for 


military  applications,  cadmium  pla 
cold  rolled  8U>el  or  lainderited  cold  rol 
steel.  Nickel  plated  brass  rollers,  ro 
studs  in  stainitms  or  i-opper  flashed  c 
rolled  steel. 


FRii  CATALOG 


Send  for  tomples  of  Birtcher  siomleu 
steel  tube  clamps  and  our  standard  coto- 
log  httaig  tube  bote  types,  recommended 
cksmp  deugns,  and  price  list. 


nt  St.  Son  FroiKlKb  10,  Cain. 


Remlpr  Cbnipony  ltd 


THE  BIRTCHER  CORPORATION 

i0«7  MUNIINCtON  D»  lOi  SNOIIIS  33 


O^Hce  /9/f  p 


lONEERS  IN  EllCTROHICS  AND  PLASTICS 
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NOBLELOY 


CONTI  MENTAL 


\9S0 


METAL  FILM 


INF  RESISTOR 


•  Low  Temperature  Coefllcisnl 

•  Range;  1  Ohm  to  1  Megohm 

•  Axial  Leads;  Went 

•  Small  Sixe  tti"  long  x  .ISO"  Dio. 

•  Tolerance  -t-  —  1%  4  5% 


CoQtiBGotai  typ«  nr  "nobiGloy"  rMistorc  w«r« 
d«DicrA*<t  to  moot  tho  BoodD  ol  miniatupBe 
■toblo,  procLDioa  roNistorN  m  critical  applica¬ 
tions. 

Wrlfo  for  furthor  dotoils 


Continental  Carbon  Inc. 


CLEVELAND  11.  OHIO 


CHICAGO 


MARCH  2$.3t,  1950 

For  designers,  production  men,  sales  execu¬ 
tives.  merchandise  men  and  buyers  in  all  in¬ 
dustries  and  businesses.  .See  all  the  latest  ad¬ 
vances  in  the  world  of  plastics  See  how  to 
use  plastics  in  all  forms,  old  and  new  —  to 
stimulate  the  sale  ol  your  products.  Over  1110 
exhibits  —  maicnals.  machines,  finished  pro¬ 
ducts,  (amsull  w  ith  (he  ex|'erts  they'll  he  there! 

Gudtl  Tickets:  Fxposition  not  open  to 
public.  Free  ^uest  tickets  are  available  by 
writing  (on  your  company  letterhead)  to 

TNI  SOCIITT  OF  TNI 

RlASriCS  INDUBTRT,  INC. 

Its  MADISON  AViNUi,  NiWf  YORK  It,  N  T. 


SELENIUM 

RECTIFIERS 

Output  Baliaai:  1  ma.  to 
10.000  amp.  and  5000  v. 
Availobla  ia  10  Dtaadord 
call  tisoa.  Uasurpaaaad 
parlormaaca.  Now  Darv- 
laq  laadiaq  aatioaal 
moaulacturara  of  DC 
Coavortioa  Equipmoat. 
Prompt  dallvary.  Writa 
lor  rour  copy  ol  "Bactl* 
lior  Nown.** 

INTERNATIONAL 

RECTIFIER 

CORPORATION 

Stot  $.  Vktorie  Av«. 
L«  AngalM  41,  Calif. 
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SefvorjiecKcinums,  Inc 
Announces  fhi* 


A  precision  miniature  ^ 

device  for  use  in 

Modulation 

Demodolci^ion 

Rectification 

Inversion 

The  ultimate  in  miniature 
functional  pockaging 
combining  the  maximum  m 
Peiformcince  ^ 

Stability 

Dependcjbility 


iNfoiMAtiON  roi  sriciiic 

XmiCATIOMt  OM  IIOUIST 


Nfw  riooucn 


Elactronics 


televiaion  receivinK  *et)i  made  by 
60  manufacturers.  The  Kuide  is 
intended  to  cut  repair-bench  time 
by  providinir  a  simple,  quick 
method  of  determining  the  correct 
replacement  parts. 


In.sulatinn  TeaterH.  James  G. 
Middle  Co.,  1316  Arch  St.,  I’hila- 
delphia  7,  Pa.  Two  new  models  of 
the  Meg  type  instruments  for 
lalioratory.  production  and  other 
repetitive  field  tests  of  insulation 
resistance  are  descrilied  and  illus¬ 
trated  in  bulletin  21  46.  Applica¬ 
tions,  electrical  circuit  diagrams 
and  specifications  are  included. 


actual  nz# 


.Antenna  Stacking  Information. 
Technical  Appliance  Corp.,  Sher¬ 
burne,  N.  Y.  Explanation  and  de¬ 
tailed  drawings  of  the  proper 
procedure  in  stacking  highband  an¬ 
tennas  are  found  in  engineerinv 
bulletin  No.  .IS.  Dimensions  and 


This  special  steel  stud,  used  m  heavy 
duty  power  transmission  equipment, 
combines  two  dilTcrent  shapes  with 
four  diameters 

Some  of  the  tttpy  involved  in  cold  heading 
this  pari  from  a  length  of  Steel  wire. 
(Shown  one-half  actual  size.l 


Slotlt‘d  Idne.  federal  Telecom¬ 
munication  Laboratories,  Inc.,  500 
Washington  Ave.,  Nutley  10,  N.  J. 
The  FTL-30.A  slotted  line,  a  pre¬ 
cision  device  designed  for  making 
impedance  and  wave  length  meas¬ 
urements  in  the  60  to  1,000-mc 
range,  is  covered  in  a  single-sheet 
bulletin.  General  description, 
special  design  features,  character¬ 
istics  and  accessories  required  are 
outlined. 


Production  of  this  steel  part  by  ordi¬ 
nary  methods  would  involve  the  use 
of  high  cost  machines,  plus  other 
costly  operations.  Cold  heading  not 
only  provides  economy  and  speed  of 
production,  but  also  produces  a  much 
stronger  part. 

Possibly  this  special  technique  can 
help  you  with  your  fastener  prob¬ 
lems.  Send  your  sample  or  blueprint 
to  Scovill  fim. 

"Guide  to  the  Profitable  I'se  of 
Cold  Heading”— BuHetin  No.  2 
describes  the  advantages  and  limi- 
tations  of  this  process.  It’s  free  for 
the  asking. 


lte<vistor  Catalog.  Cinema  Kiigi- 
neering  Co.,  Burbank.  Calif.,  ha:s 
issued  catalog  ll.A.X  in  three  col¬ 
ors,  36  page.s,  with  charts,  tables, 
photographsj  diagrams  and  sche¬ 
matic  drawings  of  precision  wire 
wound  resistors,  resistive  devices 
and  sound  equipment.  It  is  sup¬ 
plementary  to  the  general  catalog 
and  includes  more  than  a  score  of 
new  items  with  description  and 
prices. 


oftd 
of  ^ 

proctoioo  ^ 
•loCtrOAK  :  ^ 
dovKot  for 
mildory  Olid  " , 

COIOIOOfCfOl 

•ppIkoHoii.V'^ 


.Audio  Equipment.  Sun  Radio  & 
Ebs'tronics  Co..  Inc.,  122  Duane  St., 
New  York  7,  N.  has  issued  a 
handb<H)k  dealing  with  radio  a-m 
I  and  f-m  tuners,  phonograph  pick- 


York 

LO«  Angcict 


Octroi!  < 
Cleveland 


Wheaton.  Ill 
'  San  Francitco 
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iMINfOliC  H,  r. 


C.»v  ?  0754 . S  V 0 


•  SUPI  —  iNt  iNt  40.^  fliOM  Skifttt — 44  lb». 

III  17" 


THIS  FEATHERWEIGHT  WILL  ■ 


Mi  •  V  h  the  monufoctwr*  of  t  F  Co4t  a 

^  .  \  4||^  cHild  '  op*rot(on  in  yovr  plonM  Ooo«  it 

i«od  ^  tnoriod  vp  prodwetton  bocowto  / 

V  oPt  of  modoqwoto  focildios  ond  ondloti  / 

^  ongin^^nnq  d«ta»lf  if  ftO,  Citppord  In  \ 

slrwm^n#  Loborofory  con  h*lp  you  owt  in 


1HEXACON 

e/wm 

—  MODEL  30Hi 

Weight— S'/j  Ouikk  •  Wottv—  * 
■  40  o»  60  •  lip  Oio.— Ooth  >4"  ond  '/4''  Tips  ? 
■  Furnished  with  Eorh  Iron  •  Ihke—  t^OO  ^ 

■  So  lifht  Its  wricHi  to  hardly  nottreobk  Out  | 
.  prrformo  any  tfon  of  «<|ual  our  Hatchet  dr  g 
*  oten  make*  it  more  comlortable  and  practical  * 
I  to  uoe  than  a  pencil  iron  No  tranolormer  re-  I 
■  quired  Write  for  complete  catalog  | 


■hexagon  electric  CO.* 

■  IN  WISI  CIA»  AVI  .  tOSEUI  fAte,  N.  J.j 

ILfiCraOMCALLY  RECLLATEl) 

LABORATORY 

POWfeR  SUPPLIES 


It  H>a  monufoctwco  of  t  F  Co4t  o  “tfap  /  V 

child  ■  oparotKtn  in  your  pionM  Qoot  it 
iaod  to  tnoriad  up  produchon  bacouta  / 
of  inodaqwota  focilthat  ond  andlati  I  \ 

angmaanng  data»lf  if  tO,  Citppord  In  \  / 

ttrumant  Loborotory  con  halp  you  Out  in  \j  “J  ^ 

Now  at  your  ditpotol  it  afficiant  naw  I  aV/ 

high  tpaad  cotl  winding  aquipmant  of 

Our  own  datign,  plut  o  ttoff  of  produc- 

tion  and  control  tachmcioni  tcKoolad  in  ^ 

loborotory  occurocy  Wa  dalivar  tha 

quolity  cotit  ond  tub  ouantbitat  you  * 

want  whan  you  wont  fhant  with  a  minimum  of  ra|actt,  futt  ond 
bothar 

Coll  On  ut,  Ilka  many  of  tha  biggait  nomat  in  rodio  ond  faiavition 
todoy.  to  fraa  your  production  focilitiat  for  moia  important 
work  For  infalligant  haip  and  a  prompt  quotation,  moil  yOur 
raquiramanft,  now,  to  Daportmant  2  C 


Oippard 


INSTRUMENT  LABORATORY,  INC 

1  125  Bonk  Street  CirKirsnali  14,  Ohio 

M  A  N  u  f  *c  T  u  » r » s  Of  *  f.  cons 
AND  flfCreONIC  lOUlfMfNf 


NEW!  10  MC  BANDWIDTH  HIGH  GAIN  OSCILLOSCOPE 


TOP  PERFORMANCE  FOR  $27«.50 

Labereterie* — Indutiry — Breadcoslen  .  .  . 

AT  LAST!  an  enpinee^l  tcepe  kuilt  by  tngiitaart 
far  yen. 

•  Y-AXIS:  10  an  rmt/im,  10  c»i,  10%  tilt;  —I  dk  at  10  MC 

*  SWilPS:  10  c»t  ta  SO  KC,  raciintAt  and  drnaa,  tipaaiiaa 
S>  tall  KOla 


Write  rooxr  tar  tali  dale  Saa  it  at  Ooatk  ISO-Ill  Skew 

TELEVISION  EQUIPMENT  CORP. 
__J  231  WIILMM  $T.  •  EEW  TOtK  7.  E  T. 

IN  CANADA:  Tka  Akaara  4  Sopar  Ca ,  Ltd.,  Ottawa 


Littit  tiiouflit«ef  faets  abaat  eapaeitars  . 

Tka  akort  ttaa  braakdewa  welloea  el  a  wall-arada  D-C. 
aopadlor  la  aet  laaa  tkoa  S  la  0  tiaaa  ika  octaol  waaklaf 
welloea  at  M*—  •. 

e  =  S  V  a  aia 
t  =  Iraakdawa  welloara 
a  =  Rated  d-c.  workiaq  woltaea 

IHDOR TRIAL  CARRCTTORR  ora  aaToryiaelT  Raid  la  Ikla  Wa 
tarmala.  ** 


Daalfaad  tor  aoalauaa  aototy  toetor  aad  tka  aaaUaat 
yaaalkto  welaaa.  DIDOITRlAl  CATAOTOaS  ora  tka  aaat 
wSdalr  aaad  eapocltot  la  ladaatilal  oppllBotlaM. 

WMITI  TODAY  TOM  OBTAIUO  CATAIOO 


INDUSTRIAL  CONDENSER 


capacltar 
tacit  Ikat 
will  kalp 


AM  Pttortoal  CNtaa 
1141  M.  CaWtotato  A 
Cklceaa  It,  IMMla 
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NOTHELFER 

Special 

TRANSFORMERS 


Proven  by 
Past 

Performance 

Oxr  2S  fton'  «i- 

ptncHct  m  th«  mon 
ufocturt  of  tp«ial 
trontforMcrt  to  meet 
in  d  If  I  duo  I  rcquirt- 
moult  luilt  III  qiNil' 

■ty  profod  by  yoori  of 
actual  utc 

From  to  VA  to  300 
KVA  Dry-Type  only 
loth  Open  ond  En- 
cotod  I,  2,  and  3 
PboM  IS  to  400  cyclot 

tM4  tor  NIW  ■  po«o  ■ULLITIN 


WINDING  LABORATORIES 


9  ALBEMARLE  AVE.,  TRENTON  3,  N.  J. 


I 


VERSATILITY  -|- 

ACCURACY 


VERSATILE  Jhe  Tektronix 

Type  512  Oialloicopc  is  capable 
of  meeting  most  requ.roments  m  the 
varied  fields  of  SONAR  RADAR, 
GEOPHYSICS  ond  BIOPHYSICS  With 
o  vertical  amplifier  band  width  of  DC 
to  2  me  and  swoop  speed  range  from 
.3  sec  cm  to  3  rnicrosec  cm  the  ob¬ 
servation  of  e  ther  low  or  high  speed 
phenomena  is  read  ly  accomplished. 

PrUo  S9S0  f.a.b.  Portland,  Orogon 

ACCURATE  In  addition  to  waveform  observation  the  Type  512 
provides  direct  read  ng  quantitative  measurements  Precision  compo¬ 
nents  ond  stab.l  ied  circuits  pormif  the  use  of  opprovimately  50  inches 
of  scale  on  both  time  and  amplitude  dials,  giving  accuracies  of  5%  or 
better  at  all  points 

DlfflRINTIAl  INPUT  •  OiLATfO  TIICGIR  •  SWIiP  MACNIMCATION 
Pfooto  writ#  or  wiro  for  tempfoto  tpoctficofiont. 


MIW  PIODUCTS  (CMruiiwd) 

up«,  records,  amplifiers  and  speak¬ 
ers.  and  also  with  the  installation 
of  such  eejuipment. 

Millisecond  Timer.  Herman  H. 
Sticht  Co.,  Inc.,  27  Park  Place, 
New  York,  N.  Y.  Bulletin  1030 
ilevotes  four  patre.s  to  an  illu.s- 
trated  tlescription  of  the  Chron- 
otest  electronic  milli.second  timer, 
an  instrument  deaiKned  for  meas- 
urintr  short  time  intervals  be¬ 
tween  0.1  and  10,000  milliseconds 
with  an  accuracy  of  1  to  2  percent. 
Principles  of  operation  and  meth¬ 
ods  of  application  are  included. 

Resistance  PercentaRe  liridRe. 
Specialties,  Inc.,  Skunks  .Misery 
Hoad,  Syosset,  N.  Y.  Brochure 
.S112  illustrates  and  describes 
operation  of  a  resistance  percent- 
aRe  bridjfe  haviny  an  accuracy  of 
0.01  percent  throuRhout  its  range 
of  indication.  •  The  instrument 
de.scrilK‘d  is  used  for  quick,  ac¬ 
curate  calibration  of  high-pre¬ 
cision  potentiometers. 

High-Temperature  ('  a  p  a  c  i  t  o  r  . 
Pyramid  Klectric  Co.,  155  Oxford 
St.,  Paterson.  N.  .1.  A  recent  cata¬ 
log  sheet  announces  the  new  Hu- 
midi-Seal  type  85TOC  capacitor 
for  high-temperature  applications. 
Outstanding  features  and  specifi¬ 
cations  are  given. 

Circuit  Panel.  Kepco  Laborato¬ 
ries,  Inc.,  140  14  41st  .Ave.,  Flush¬ 
ing,  N.  Y.  A  four-page  folder  con¬ 
tains  complete  information  on  the 
model  104  circuit  panel  for  experi¬ 
mental  electronics.  The  unit  de¬ 
scribed  consists  of  the  panel,  27 
ke\ed  circuit  diagrams,  3  keyed 
master  charts,  12  blank  keyed 
sheets  and  one  keyed  protective 
diagram  cover. 

Vibration  Te«-I  Stands.  L.  .A.  B. 
Corp.,  31  I'nion  PI .  Summit,  N.  J. 
Types  HVCO  and  HVC.A  two-di¬ 
mensional,  reaction-type  vibration 
test  stands  are  covered  in  a  foiir- 
|>age  bulletin.  ,\n  illustrated  <le- 
scription,  dimensions  ami  speci¬ 
fications  are  included. 

Selenium  Rectifiers.  Seletron  l)i- 
visioi*.  of  Radio  Receptor  Co.,  Inc., 
251  VV.  Ibth  St.,  New  York  11, 
N.  Y  .  has  prepared  a  ti-page  pam- 
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ONE-PIECE 


SELF-LOCKING  NUTS 

The  FLEXLOC  ts  one-piece, 
all  metal  .  .  .  has  ample  tensile 
and  long  life.  It  is  o  Stop  and 
Lock-Nut  that  can  be  reused 
many  times.  Its  "chuck-like", 
resilient  locking  segments  lock 
the  FLEXLOC  securely  in  any 
position  on  a  threaded  mem¬ 
ber.  It  positively  "won't  shoke 
loose",  yet  con  be  removed 
easily  with  a  wrench. 

See  M  at  Spoce  121,  A  S  T.E  Eipotilioii, 
April  10  14.  Convention  Holl.  rhilodelpliia 

Write  tor  Catalog  619, 
it's  full  of  Information 


i 


I 

I 

i 


i 


AITEC  presents  the  A332A  Amplifier,  the  first 
amplifier  designed  specifically  for  use  with  the 
famous  ALTEC  21B  Miniature  Microphone!  Internal 
power  supplies  eliminate  the  need  for  additional 
assKiated  equipment,  making  it  one  of  the  finest 
compKt,  fieiible  public  address  amplifiers  ever 
produced  It  will  accommodate  any  of  the  basic 
21B  Microphone  types  (stand,  lapel  or  chest  plateV 
Two  mike  channels  plus  one  for  variable  reluc¬ 
tance  pickup  are  provided  with  individual  gam 
and  bass  controls.  Overall  high  frequency  droop 
control  IS  also  provided.  Inputs  may  be  miied  in 
any  ratio. 

The  A'332A  is  truly  the  answer  to  high  quality 
public  address  or  sound  reinforcement  systems 
that  will  meet  the  most  stringent  requirements  of 
schools,  churches,  clubs,  places  of  entertainment. 

Amplifier  is  housed  m  grey  metal  cabinet  Front 
panel  IS  lighted  and  slanted  for  easy  manipulation 
of  controls. 

Ask  for  ALTEC  brochures  showing  the  best  com¬ 
ponents  to  complete  your  high  quality  system. 


DEALERS  EVERYWHERE 
tut  a  yiat  st,  houtwood  3I.  (tiir. 


ALTEC 


STANDARD  PRESSED  STEEL  CO. 


41  YEARS  EXPERIENCE 


RoMw  bROfiwi.  Uvet-tTP*  p«*acK«»  ip«- 
ciAcoHv  dtsipfttd  MR  TKr 

po««rfwi  No  II  hot  a  K«tb«T  ood 
<l««p«f  tWoot  tkoA  No«  16  ood  IT, 
ti  OA  idRol  tool  tor  poAcHkAf  IioIrs  cIo4« 

le  (K«  of  OA  OAflt  RtwovoblR 

OAd  odlMlIobl*  d*«  ot  lb«  No  1  I 

POTAItt  «««  ot  cio%c-INf«Af  p«acN««  ood 
diRi  WorL  lobiRt  OTR  ovoilobiR  tor  oH 
lOOdRU 

No  No  No 

16  17  II 

Copocitv  .iJl  ^ 

Mild  StRRi 

(Neoot  OopEtt  6'^'  7 

fKeoot  MRifM  1V*  5 

IfTRfRio*  SNlpRd 
PvAcKrs  0*r6  DtRl  AaOilobiR 


WHITNEY  METAL  TOOL  CO. 

k  ISO  70IMS  ST..  tOCKFOtO,  lil. 


IMNSINC  CO»PO»MTIOM 


Don't  risk  production  weakness  bccouse  you  don't  hova 
the  etoct  coil  you  need  Insist  on  Dana  electrical  coil 
wind.nqs — it's  the  perfect  formula  for  healthy  production. 
Do-io  mokes  every  type  of  coil — and  each  is  made  to  youf 
eioct  specifications 

Also,  TRANSFORMERS  MADE  TO  ORDER 


•  Form  WoMiid 

•  Po^r  Soettop 
P  Acotato  Bobbii 

•  Moldod  Coils 

•  Boko’ito  Bobbt 
6  Cotton  Infor* 

woo  VO 

•  Coils  for  Hifh 
Tomporotyro 
AppUcotrons 


THE  DANO  ELECTRIC  CO. 

MAIN  ST.,  WINSTEO,  CONN 


Following  the  Quality  Curve  Since  1923 

AMPUFIERS  •  TRANSFORMERS 
for 

BROADCAST  •  RECORDING  •  SOUND  SYSTEMS 
Langavin  MatMifaeturing  C«rpor«Hon 
37  Wast  6Stti  Sf.,  Naw  York  23,  N.  Y. 
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Niw  rtooucn 


phiet  on  the  de.iiifn,  application 
and  RervicinK  of  aelenium  recti- 
fter.t.  Benides  including  a  com¬ 
plete  dencription  and  tabulation  of 
tcHt  and  repair  procedures,  it  sup¬ 
plies  authoritative  information  on 
trouhle-shootinK  methods  for  the 
half-wave  circuit. 


Color  Mairhini;  Instrument.  In¬ 
strument  Development  I.al>orato- 
rie.s,  Inc.,  .'>41  W  illis  Ave.,  W'illiston 
Park,  New  York.  A  four-patre  folder 
covers  the  Color-Kye,  a  new  indu.s- 
trial  color  mea.surintr  and  compari¬ 
son  instrument.  Inaccuracies  due 
to  .stray  li^ht,  variations  in  photo¬ 
cell  characteristics,  or  illumination 
level  variations,  have  U'en  effec¬ 
tively  eliminated  l»y  the  ba.sic  de¬ 
sign  of  the  measuring  instrument 
descrila'd. 


fVERYTHING  YOU  WANT  IN 
"STABILIZED"  CRYSTALS 


For  extraordinary 
eteitrUal  performante 


d«ittF«rv  4*io4««I  t0%f*  Alt 

•'«  vlwn  KAtghtt  C* 

crft»«U  04 

k««lf  t«  )r««r  •■•(t  Tli«  Jonwi 

C«  t«  «4#<p9trd  to  vtippiv  foo  promptly 
A  «p*c»«l  pr«diKt>»«  yyttcm  •«  mpiAtotn«d  lo 
for  yOM  oo  tJioft  r«n  |ol>y 
TM  i«m««  Kni9fif«  Co  f^bncofr*  «  compIrU 
hoi  of  irytfolt  to  NM«f  every  otrd 

prcctytoo  OMidc  hy  Hr*  motr  modern  mctfiodv  ond 
•dorprrwnf 

Wlienever  you  tllinli  of  crv%f«l%  tti<nh  of  JK 
"Mdbiliird  '  <*y«toit  They're  your  hrtf  het  yOur 
buy* 


IliKh-Frequency  Tweeter.  .Mark 
Simpstin  Mftf.  Co.,  Inc.,  32-28  4'.>th 
St.,  Lonjf  Island  City,  N.  Y.  Catalojr 
HF'.t.M)  jfives  an  illustrated  descrip¬ 
tion  of  the  HFT-lfM)  hiirh-frequency 
tweeter.  The  unit  <lescribed  elimi¬ 
nates  ilistortion,  cumbersome 
horns  and  the  need  for  crossover 
networks. 


IN  BRUSHES 


for  high  curront 
density 


Television  Transmitter.  Federal 
Telecommunication  l.aboratories. 
Inc.,  ,'i00  Washington  Ave..  Nutle.' 
10,  N’.  J.,  has  available  a  bulletin 
dealinK  with  the  FT1.-17A  five-kilo¬ 
watt  air-cooleil  television  trans- 


^  Mrw  Jmmw%  Co  Cotolo^  Os  Xoqi/otl 


low  electrical  noil* 


self-lubricetien 


IN  CONTACTS 


Hum  Kliminalors.  Kalbfell  Labo¬ 
ratories,  Inc.,  lOTt)  Morena  Hlvd.. 
San  Die/o  10.  Calif.  .Model  .o03.-\ 
Bridved-T  filters  which  attenuate 
hum  at  least  50  db  are  adequately 
descritwd  in  a  sinKle-sheet  cataloy- 
Includt>d  art*  jrraphs  showinjr  typical 
attenuation  and  imped.ance  curves 
.\  price  list  is  also  ^Mven. 


for  tow  resistance 


non-welding 

character 


PriMiuclion  Test  Kqiiipment.  Tel- 
Inslrument  Co.,  Inc.,  50  Paterson 
Ave,  F^ast  Uutherford,  N.  .1.  .\ 

siiiK’Ie-sheet  bulletin  presents  a 
complete  line  of  production  ti'st 
equipment  for  tv  manufactures. 
Kiirht  units  for  advanced  tech¬ 
niques  are  described  anti  illus- 


i  :  ‘  f 

f•ry  »««dcd  P  19  he  cryttol 
!•  u*«  py  p  itpudord  The 

mitter.  (leneral  de.scription,  desiirn 

V 

> 

Jppiut  Kut^hry  Comppny  dr 

features  and  ttvhnical  characteris- 

1  ' 

hwftd  PPC  tP  P  huiry  A 

tics  are  includeil. 

,  1 -• 

ppFfmlly  pywmblid  HlIT 
bprPMfNpMv  yppWd  yptf  pp 

_ 
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The  New  STAVIR 

WINl-SPWNG 


ii»ot  «**•'  ' 


C<v«»  support  two  ways — K««ps  prtsswr* 
dowrtword  and  givts  lidowoy  support. 
Th«  spring  oction  is  corsstont  ond  rtsti* 
lor)!  pormontntly  Send  *or  cotolog 


COMPANY 


STEATITE 
^  CERAMIC 


\ 


l>MiSn  cofifse^rs  and  maoufaaurert  io  cbe 
radio,  tlecthcal  and  electronic  Aelda  are 
iodtag  ia  LAVTTC  the  prectM  quatitiee 
cmllcd  for  to  tbetr  tpeciAcaciona  .  .  .  high 
ooo&preMiYe  and  dielectric  Mrenglh.  low 
owiansre  abeorprion  and  reeiacance  to  rot. 
himee,  acida.  and  high  heat  The  etceed- 
ingle  low  loeo'faaor  of  LAVtTE  plua  its 
caceilent  workability  makes  it  ideal  for  all 
high  fraqucocy  appluaciont 

faaapfar#  ate 


D.  M.  STEWARD  MFG.  COMPANY 

Otffce  A  CkoHonoopo, 

N#*dHo»»  Moss  •  Chicago  •  los  Awgeie* 
t4aw  TorS  *  fH*lode*pti<o 


DUALoihI  SINGLE  SPEED 


HYSTERESIS 

(Synchronous) 

MOTORS  rr 


•  N«  Ntist 

•  N«  ViSfitian 

•  CnsUnI  Sptitf 

•  Muimii  HP 

•  Mihimiiii  Sin 

•  Hunt  and  Wo«  EliminaUd 

•  Indcptndtnt  t(  iMd  Intrtia 


TTft. 

NOISE- 

fOWfl 

ira 

Slit 

iHiinoa 

l/Itt 

I/M 

fN 

IM 

J'/,"  M  14-15/1*'' 

IN7I1WIU  1/M 

i/n 

IMt 

)Mt 

1'/,"^  a  4.15/1*'* 

INniNU 

1/M 

IM 

1'/,"  Pa-aa-t/l*" 

IN7MU 

I/IN 

IM 

l'/,''lia  8  4-1/1*" 

flNSII 

l/» 

IM 

4'/,"lia  a*.l/«" 

•  Lm|  Lilt 

•  DtpitdaSilily 


Th«  above  moleri  oro  now  atondord  with  naony  of  tbo  covnfry'a  looding 
monofoctorora  of  diac,  wiro  and  togo  roaordora. 

W*  oro  olao  cvrrontfy  producing  o  compfolo  lino  of  forguo  niofera  (ro> 
wind  and  root  oppllcoflana)  for  gonorol  oto  Io  rocordlng  ogolpoaonf. 


EASTERN  AIR  DEVICES,  INC. 


S8S  D(AN  STRUT 
BROOKLYN  \1.  N  Y 


TOROIDAL  INDUCTORS 

Mii>h  "Q”  coils  wound  i-ithc-r  to  Ntand- 
ard  si/c-s  or  to  your  exact  design  sped- 
ficati(»ns  on  the  new  Molybdenuai 
Permalloy  core.  Our  tfuality  is  unsuf- 
passed,  our  prices  welcome  compari¬ 
son.  I’se  our  new  standoffs  desi  gned 
for  simple  coil  mounting. 

Write  TODAY  FOR  Iree 

PRICE  LIST  AND  DATA  SHEET 

Sampla  Indyctara  ofid  Meviit* 


TOROCOIl  COMPANY  5311  Northland  kit.  St.  Ms  t2.  Mo. 


iiay-kab 

LOCJATHN 


LOCaARITHMIC  ATTENUATOR 

rHt.RS40ST.1TIC  ALLY  CONTROLLED 
SO  DR  R.INCt 


ACCUKATI  STAtLI 

Output  voltagp  it  th#  logarithm  of  inpait  voltago 
Write  for  Bulletin  Silo 


KALBFELL  LABORATORIES.  INC. 
1076  Morena  Boulevard 
San  Diego  10,  California 
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Ti/rite 

for  lllw«tro(«d  Circular 
and  Catalog 


Chi<09*  47, 


2444  H  Mopl»w»«d  Av»nt»* 


MEASUREMENTS  CORPORATION  moou  80 


STANDARD  SIGNAL  GENERATOR 


7  to  400  MEGACYCLES 


MOOUIATION:  Ampl.Ktd#*  modMotton  U  corttm* 
uowdy  vqnobl*  from  0  to  30%,  indtcoted  by  a 
m«t«r  on  fH«  pao«>l.  An  internal  400  or  1000 
cycio  Oi>d*0  OKtiiolcr  U  provided.  Modulation 
moy  ol»0  bo  opplt**!!  from  on  «t«Vmal  tovrc». 
Pul^  modulation  may  b«  opplt#d  to  tt\ao«ciiiator 
from  on  •Ktarnol  tourcp  tbfovgh  a  tpfKial  con- 
noctof,  fwU*t  of  1  mKro%4Kond  con  bo  obtom^d 
ol  Kighor  corrior  froqu4nc*«i. 


rtfOUlNCY 
ACCUAACV  .S% 


NEWS  OF  THE  INDUSTRY 

(co’^tmotd  from  poge  1)0> 

facilities  by  jfovernmental  and  non- 
Kovernmetital  ayeiu-ies.  It  will  also 
make  and  present  to  the  President 
evaluations  and  recommendations 
in  the  national  interest  i-oncerninjr 
(a»  jMiIicies  for  the  most  effective 
use  of  radii*  freipiencies  by  jrovern- 
mental  and  non-  'overnmental  users 
and  alternative  administrative  ar- 
ranjfements  in  the  vtovernment  for 
the  sound  effectuation  of  such  poli¬ 
cies,  (b)  policies  with  respect  to 
international  radio  and  wire  com¬ 
munications,  (c)  the  relationship 
of  jrovernment  communications  to 
non-tfovernment  communications, 
and  (d>  such  related  policy  matters 
as  the  Hoard  may  determine. 


KiHlirtlo^ir'ul  iii-lriielrtr 
<  iollTM'S 

Thrke  five-week  instructor  train- 
injr  courses  in  radiolojtical  monitor- 
injr  te<‘hni(|ues  were  recently  an¬ 
nounced  by  the  Atomic  Fmergy 
t'ommission.  The  announcement 
v\as  made  in  cooiwration  with  the 
National  Swurity  Resources  Board, 
responsible  for  civil  defense  plan- 
nintr,  and  the  General  .'services  Ad¬ 
ministration.  responsible  for  plan¬ 
ning  in  the  field  of  wartime  dis¬ 
aster  relief.  Goiirses  are  open  to 
((ualified  educators  and  technicians 
seliH-ted  by  State  itovernors. 

Two  of  the  courses  iK'tran  March 
1.'?  at  Brookhave'n  National  I.;ibor- 
atory,  I'pton,  l.onjr  Island.  .N.  Y.. 
and  the  Atomic  Knerjry  Project,  U. 
of  t'alifornia.  Los  Anjreles,  Galif. 
The  third  will  bejrin  April  ft  at  Oak 
KiiR'c,  Tenn.  The  latter  course 
will  fa-  administered  jointly  l)y  the 
Oak  KidKe  Institute  of  Nuclear 
Studies  and  the  Oak  Ridjre  National 
Laf>oratory. 

Basic  |*urpose  of  the  cours  *s  is  to 
provide  technical  information  to 
selected  individuals  who  could  in¬ 
struct  Ii>cal  science  teachers  in  mon- 
itorintf  techniipies.  The  bn-al  .sci¬ 
ence  teachers  could  then  be  used  to 
teaih  mnnitorin>r  teams  as  part  of 
statt-  and  municipal  civil  defense 
activity. 


NVw  .\loiiiu'  Klrin#‘nl 

Discovery  of  a  new  element,  the 
heaviest  known  in  the  atomic  scale, 
was  recently  announced  by  .scient- 


m 
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ista  of  the  radiation  laborator>'  of  I 
the  U.  of  California.  Known  as  ! 
element  97,  it  i.a  tentatively  called  ! 
berkelium.  havinK  the  chemical  j 
symbol  Bk,  in  honor  of  the  city  of  \ 
Berkeley  where  the  discovers'  was  j 
made  by  u.se  of  a  60-inch  cyclotron.  | 
This  has  been  the  culmination  of  | 
four  year.s  of  work,  sp<insored  by 
the  Atomic  Knergy  Commission,  in 
which  the  neces.sary  background  in¬ 
formation  of  both  the  chemical  and 
nuclear  properties  of  the  heavy  ele¬ 
ments  has  been  investigated  and 
systematized  using  both  the  60-inch 
and  the  184-inch  cyclotrons  at  the 
V.  of  Calif. 

BUSINESS  NEWS 

Ki  phuan  Mfg.  Co.,  Binghamton, 
N.  Y.,  is  a  ne\y  firm  established  for 
the  manufacture  of  flexible-shaft 
couplings  and  wire  shielding  partic¬ 
ularly  for  the  electronics  and  in¬ 
strumentation  fields. 

V’ri.rAN  Ki.mtric  Co.,  manufactur¬ 
ers  of  electric  soldering  tools,  has 
purcha.sed  the  business  of  Jackson 
Klectro  (’orp..  New  York  City,  and  i 
transferred  the  latter’s  manufac-  j 
turing  ojHTations  to  Danvers,  .Mass.  | 


Say  Goodbye 


Amkrica.n  Tr.\nskorm™  Co.,  man¬ 
ufacturer  of  transformers  and  al¬ 
lied  products,  recently  completed 


To  Home  Made 
Screen  Rooms! 


Expaiuiv*  IMI  •quipmant  U  a  wost* 
ol  qood  monay  U  you  raatrici  iti 
maosoxloq  accuracy  by  inaiiiclant. 
horaa-mada  ahialdad  ancloturat. 

Aca  Scraan  Rooms  quaroolaa  maxi 
mum  otlanuolioo  -ara  suppliad  bi 
taady  built  torm  lor  installation  in  a 
law  hours,  and  actually  cost  lau, 
all  foclors  considarad.  Equally  im- 
portont  thay  can  raadily  ba  an- 
larqad  or  moaad  to  a  naw  location. 
Approaad  and  usad  by  laadinq 
loboratorias  and  plants.  Writs,  wira 
or  phono  lor  dstoils. 


ACE  ENGINEERINGfftV 
AND  MACHINE  CO. Up 

)44}  N.  lflwr«n€«  Str««t 
fNllADlirHIA  40,  tlfMf  f-Ittf 


Amarican  Translormar  Company's  now 
buUdinq 

consolidation  of  all  its  operations 
into  one  building  at  285  Kmmet  St., 
Newark,  N.  J. 

Kmer-so.n  Radio  &  1’hon(hiraph 
CORP.  has  purcha.sed  the  Continen¬ 
tal  Can  Building  in  Jersey  City, 
N.  J.,  to  provide  about  450,000  addi¬ 
tional  .stj  ft  of  space  to  set  up  pro¬ 
duction  lines  for  tv  and  radio  re¬ 
ceivers. 

WEi^TERN  Ki.ktric  Co.  recently 
withdrew  from  the  manufacture  of 
broadcast  equipment.  Service  to 
the  industry  in  this  field  will  now  be 
made  available  by  a  new  company. 


FOR 

STANDARD 

MOUNTING 

CiNTERS 


Tba  aaw  Typo  MCT-I 
talaphoDa-typa  ssritch  —  tha  aoMUaal 
mada  —  mounts  in  a  tiaqis  round  hola 
—  aliminatas  noad  lor  slotliaq  paaal 
and  drillinq  and  lappinq  lour  small 
holas  —  proatdas  saraalila  ssrilchiaq 
action  in  addition  to  its  standard 
ioaturas. 


"Uslyarsnl"  Typo  MCT-d 
Mountiaq  plots  has  two  sots  of  lour, 
tappad.  mountiaq  holas  to  fit  all 
standard  mountiaq  cantors. 

BOTH  MOOEU  flATUBt 
Ilactrsststlc  shlaldlsq 
botwasn  two  sots  of  cootoct  ssctions 
roducss  couplinq  batwoon  circuitoj 
irama  hols  proyidas  lor  bondinq  shiolds 
in  qanqsd  assambUas. 

Vorsstlla  loysr  actios 
proyidos  sithar  lockinq  on  both  sidas. 
non-lock  on  both  sidas.  non-lock  on 
ons  aids,  lock  on  oas  aids. 

Costsct  balldsps 

parmit  all  popular  as  wall  as  spscial 
circuit  ananqamonts. 

Csm-sprlaq  machsalsm 

is  aspaciolly  dasiqnad  lor  quiot  opara- 
lion  and  to  roduca  contact  bouaco 
to  a  now  minimum. 


MCT  Rstloqt 

Palladium  eoatacts  ratad  at  1  amp.  at 
US  yolts.  U  cyclos.  noa-iaductiyo  load. 


•sqsast  Cstalsq  Sfesst  ssd  I/P 

#01S-I00  qlylsq  dstslls  of  costact 
srrssqamssts,  dlswsiloss,  ssd  pricas. 


GENERAL 

CONTROL 

COMPANY 

1102  SOLDURS  FIfLD  ROAD 
BOSTON  14  MASSACHUSITTS 
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Niwi  Of  TMI  INDUiT»T  (c.«H>m4) 

the  Standard  Klectronics  Corp., 
i’rovidenre,  R.  I.,  with  distribution 
throujrh  (iraybar. 

Tiik  Bri'sh  I)evki,opmknt  Co.,  ! 
t'leveland,  Ohio,  manufacturers  of 
piezoelectric  device.s,  sound  record¬ 
ers  and  prevision  instruments,  re¬ 
cently  formed  its  new  Hypersonic 
division  for  ext>erimentati«n  and  , 
industrial  application  of  ultrasonic  ' 
cnerK.v. 

PERSONNEL 

Meri.e  M.  Andr|';w,  formerly  en- 
jrajred  in  operational  research  with 
the  Naval  Oi>erations  Kvaluation 
(Iroup,  has  joined  the  staff  of  the 
machine  development  section  of  the 
National  Bureau  of  Standards’  ap¬ 
plied  mathematics  laboratories, 
where  he  will  supervi.se  the  prep¬ 
aration  of  mathematical  problems 
to  be  solved  by  the  Bureau’s  elec¬ 
tronic  computers. 

riiil.ii’  .1.  Fkkkd  has  been  promoted 
frttm  projjTt  enjrineer  to  business 
manajrer  of  Haller,  Raymond  and 
Brown,  Inc.,  State  Collejre.  I’a.,  an 
electronic  research  and  en>rineerinp 
oi  vMiuzation. 

I'lTt's  (1.  I.kCi.MR,  assistant  chief 
electrical  enjrineer  at  Common¬ 
wealth  Kdison  Co.,  Chicatfo,  111., 
was  recently  elected  president  of 
the  .\IKK  for  the  term  Ix'jrinninK 
.XuK'.  1.  l!tr>0. 

I 

Ci.AKK  (’  Fi.siier.  formerly  associ- 
*  ated  with  Mattnavox  Co.,  is  now 
j  chief  engineer  with  Utah,  Inc., 
liuntinK'ton.  Ind. 


^  — 


If  ^  '^3^ 


FORMS 


CAMORIDGF IHERMIONIC 


■■ 

1  " 

1  ^ 

1 

1  ^ 

■  flTKMMiCT] 

These  two  new  slug  tuned  coil  forms 
by  Cambridge  Thermionic  Corpora¬ 
tion  arc  designed  to  give  you  top  per¬ 
formance  while  fitting  easily  into  small 
or  hard-to-reach  places.  Illustrations 
are  actual  size. 

Both  have  silicone  impregnated 
ceramic  bodies,  grade  L-5,  JAN-I-10 
for  high  resistance  to  moisture  and 
fungi.  Ring  terminals  are  adjustable. 
Both  sizes  are  provided  with  a  spring 
lock  for  the  slug,  and  the  mounting 
stud  is  cadmium  plated  to  withstand 
w'vere  service  conditions. 

The  LS-5  and  LS-6  are  available 
with  high,  medium  or  low  frequency 
slugs.  Mounting  hardware  is  supplied. 

Ask  for  CTC's  new  Catalog  f300 
describing  our  complete  line  of  Guar- 
anUfd  Component*. 


ADTO  RADIO  TIBRATORS  ^ 

A  Ca«pMa  Uaa  a#  VIbvaaan  .  .  .  ^ 

Da»>rw4  Ur  U«a  S«**4ar4  Opf-  ^ 


«*a*  Cara^'C  >*a«* 

»a<*«i  **r  la»*>*^  ^ 

MMMt  / 

K  mw  Mootu^  MW  untATvti  /  ^ 

VMM 


Amisksn  fiuvttiON  I  Raho  Co 

^<mf* 

i  It  X  R 


Tafminot  Doubia-cnd 
iaord*  Iwgt 


R.  1..  (iRDVK.  previously  with  the 
t’eutraliib  Hivision  of  (Ilol»e  Union. 
Inc.,  Milwaukee,  Wise.,  has  been  ap- 
IHiinted  chief  engineer  of  Cornell- 
Hubilier’s  Ceramic  Ibvision  in  New 
Bedford,  .Mass. 


oi  [f/ane/atti 

T/f*  ^Gttaian/‘re</ 

^cnt/tonenl^ 

CAMtRIDCI  THIRMIONIC  COtR. 
437  CofKord  Ava.,  Combridga  39«  Mo«a. 
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d/aU)  f  ®'**^CT-COUPLED 

*  Thyratren  Centrellfd 

STABILIZED  and  REGULATED 
Adjittaklt  D.  C.  Power  Supplies 


^  lieAJieUif 


EPBT 


Any  physical,  optical  or  electrical  events  schich  can  be  translated 
into  changing  voltages  can  be  countcnl  for  a  specific  time  interval 
by  this  new  Berkeley  ♦Fvents-per-l 'nit-1  ime-Meter. 

Signals  of  unknown  occurrence  rate  are  ampliheJ,  properly 
shaped  by  the  input  circuit  and  admitted  through  the  time  base- 
controlled  elc-ctronic  gate  to  the  IX-cimal  (.'ounting  I’nits.  The 
instrument  then  reads  directly  in  Events-Per-l 'nit  l  ime. 


Dtiiqned  univers«l  industrial  and  labora¬ 
tory  usa  wKere  htQh  spaed  (O.OS  sac.)  toad 
ra9wlatad  and  line  stabiliiad  Kaavy  duty  ad 
justable  direct  current  power  supplies  are 
required.  Al  models  employ  a  new  type  of 
direct-coupled  stepless  control  voltage  cor¬ 
rection  amplifier  wKicK  provides  a  constant 
DC  output  (witKin  •  0. 1  *•)  under  conditions 
of  simultaneous  variation  of  power  line  from 
^  to  130  volts  and  load  from  no-toad  to  full 
rated  output. 


Send  for  hullelin  for  full,  detuiUd  diScriptioH. 


Mabels  evailoble  far  outpet  cerreafs  up 
te  10  amperes  (OltereO  ta  less  tOaa 
1  *•  I  aaO  awtput  valtages  ep  ta  SOO  vatts. 

U  ntr  f.sf  rompirte  lechnicjl  litrrature 
atnl  pr««e«  t*n  10  ditfrrrnC  fiKsdrIft. 

laOustriel  Divisiaa 


3rt-7  Broadway,  New  Yorli  13.  N.  Y. 


NOTICE  TO  manufacturers 
AND  SUPPLIERS  OF 


fwr  Intulallng  and  llrrait-lir  Kt>allad 

Rodio  •  Trle>nt«n  •  UHF  Componentt  a  Initolloliont 

•  Eic<ll*iit  Hr  DwiKtric — SIC  III  siid  f  r  0  004  $1 
10  me  Breobdovfi  over  1000V 'MIL 

•  fuses  to  a  solid  amss— positive,  permenewt  maistiirf 
seal 

•  Unatfected  by  moisture,  corrosive  fumes,  oloae,  sun 
light  oiygca,  or  corona 

•  Shapes  to  any  contour 

Idrol  lor  sralino  HF  pi  induclancct,  HV  leod  int.  ond  HF  power 
supply  ports  Provides  orcover  protection  at  high  oltitudct — 
used  lor  cooiiol  or  Hot  line  iplicing  and  seoling 

BISHOP  MANUFACTURING  CORPORATION 

fttoMiM  l$47 

420  East  2Sth  Street  New  York  10,  N.  Y. 


ELECTRONIC  COMPONENT 


PARTS  AND 


ASSOCIATED  MATERIALS 


Attention  is  invited  to  the  quolilico 
tion  approval  stipulotion  oppeoring  in 
most  Militory  (JAN)  specifications  com 
ing  under  the  purview  ol  the  Armed 
ServKes  Electro  Srondords  Agency  This 
in  substonce  is  os  lollows  — In  the  pro 
curement  ol  products  requiring  quolili 
cotions,  the  right  is  reserved  to  reiect 
bids  on  products  that  hove  not  been 
subiected  to  the  required  tests  and 
lound  satisloctory  lor  inclusion  on  the 
Army  Navy  Air  Force  Qualified  Products 
List  The  ottention  ol  suppliers  is  colled 
to  this  requirement,  and  monulocturers 
ore  urged  to  communicote  with  the 
Armed  ServKes  Electro  Standards  Agency 
lASESA),  Fort  Monmouth,  N  J,  and 
orronge  to  hove  the  products  that  they 
propose  to  oiler  to  the  Army,  the  Novy, 
or  the  Air  Force,  tested  lor  quolilico 
tion  in  order  that  they  may  be  eligible 
to  be  awarded  contracts  or  orders  lor 
the  products  covered  by  these  spccilKO- 
tions  Information  pertoining  to  quoli 
lication  ol  products  covered  by  these 
specifications  and  a  complete  indei  ol 
the  specifications  moy  be  obtained  from 
the  Armed  Services  Electro  Standards 
Agency  lASESA),  Fort  Monmouth,  N  J 


Tbc  QAiwcr  to  many  of 
your  UHf  imulatiag 
$<  a  I  i  a  g ,  terminating 
groblemt.  Writ*  for  free 
literature  and  samples 


VARIABLE  HIGH  VOLTAGE 
RF  POWER  SUPPLY-1  to  40  KV 


POSITIVE  OR  NEGATIVE  OUTPUT 


CarafuUy  daoigoad  and  anqiaaarad  la  oaawar  th#  noada 
ai  laduatnal  uaara  and  Raaaarch  Eaqmaara  la  tha  lialda  al 
olactroatatic  paiatiaq.  auclaar  ond  pbytlca  raoaorch.  laaulo- 
tioa  taotiaq.  pracipiiatara.  prafaettan  talavlaioa,  ate. 


Wrrto  far  campfota  iafarivialraa 

INOUCTOGRAPH  PRODUCTS 
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STODDART  NM-10A 

RADIO  INTERFERENCE  AND  FIELD  INTENSITY  METER 


#  MIASUifS  •nd  <«ndtfct«d 

Mf  A«i%. 

#  RANCI  — 14  he  t«  7SO  he 

#  SINSITIVITY  Fi*ld  tlrtn^tH 

»*d 

Id  9  Fidid  tlfen^lh 

tA*«ld»d  enienno^  10 


•  AC  POWER  SUPPLY  105  le  125  »•(!» 
•t  710  Id  750  «dllt.  50  CPS  AND 
1600  CPS  Nd  »hd<h  Koiord 


fof  <empl*ie  ld<Kn«ol  ddo 


STODDART  AIRCRAFT  RADIO  CO 


NIW  lOOKS 


(CMtiHwd) 


implies*,  it  deals  with  the  measure¬ 
ment  of  the  important  quantity, 
time,  both  in  an  absolute  sense 
( total  time  elapsed  between  two 
events )  and  in  a  relative  sense  ( the 
differenee  between  two  elapsed 
times  of  almost  e*iual — but  not  pre¬ 
determined — values.)  In  the  latter 
case,  the  term  electronic  in  the  title 
is  a  bit  misleading,  as  the  only 
means  considered  is  that  of  the  ul¬ 
trasonic  delay  line. 

The  K'hkI  as  well  as  the  bad  fea¬ 
tures  of  Volume  19  are  retained  in 
Volume  20,  which  is  really  a  com¬ 
panion  b<M»k  to  the  precedinir  work. 
Kvery  circuit  discus.sed  is  shown  in 
schematic  form,  with  most  con- 
taininK  component  values  and  spe¬ 
cial  component  type  numbers.  If 
anythinK.  this  volume  leans  a  little 
more  heavily  on  descriiitions  of  the 
methods  of  op«‘ration  of  existintt 
equipments.  The  lypovrraphy  is  ex¬ 
cellent  and  the  style  amaziiiKly 
consistent  considerinjr  the  larxe 
numlx'r  of  contributors.  i  It  is  in- 
terestiiiK  to  note  that  practically 
every  reviewer  of  a  Radiation  laib- 
oratory  Series  volume  has  included 
the  above  comments  on  style). 

As  beftire,  however,  this  reviewer 
feels  that  the  t*‘rminolojry  emj)loyed 
is  unnecessarily  elei;ant  and  is  not 
that  which  is  familiar  t<j  the  enjti- 
neer.  The  value  of  the  biH)k  would 
be  enhanced  if  an  effort  had  been 
made  to  adapt  the  technical  lan- 
Kuak'e  to  that  of  the  ultimate  user, 
the  enjfineer. 

•Mthoutrh  some  mention  i.s  made 
of  phase  and  fre<|uency-miMlulation 
methods  of  measuring  time,  the 
major  part  of  the  work  is  ilevoted 
to  meth(Mls  employinj?  pulse  tech¬ 
niques.  Metho<is  of  pulse -time 
measurements  and  the  jreneration 
of  both  fixed  and  movable  indices 
are  disc-us.sed.  Measurements  of 
time  by  both  manual  and  automatic 
means  are  de.scribed,  with  special 
emphasis  on  some  of  the  well-known 
systems  which  were  prinlucts  of 
wartime  re<iuirements  for  accurate 
bombinK  <'md  >tun  laying.  The  last 
portion  of  the  book  deals  with  the 
special  problems  of  data  transmis¬ 
sion  I  essentially  the  reprcsluction 
of  the  time  intervals  between  a 
series  of  events)  and  the  measure¬ 
ment  of  relative  time  intervals  by 
delay  and  cancellation  methods. 

This  reviewer  finds  himself  in 


Ativ  pliint  (ifting  high  urtnimon  fih«*Mring  <>n 

•  mnlU'r  purl*  rnnnol  atTunl  to  bt*  williout  t  ho 
1)1  At'KO  |M )WKii.SHKAI{  AvHitiihlr  in  I'J*  mikI 
24*  MlMwiriiiK  wmIOui.  caimrity  16  gaugr  fi)M*«*t  »to*‘l. 
AImo  Htaiviiinl  iii«m1o1 

DOES  PIKISION  won  ON  AU  5HIARAIII  MATERIALS 
NUCA  SMVIR  CMtOMIMOiT 

PlAtncS  MAONISIUM  llADffOARASS 

•IMITAiS  CORMR  STAlNilSf  STIft 

HMI  AlUMINUM  mnd  M«nv 

ilATNtR  SIliCON  STIfl 

0I-Acr«  liiHINIt  tooth  314 
'I'oiil  Ktigin^t^n*'  liwliiMtriMl  Kx|>«i«ition 
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^  SkMld*d  Froa  Eit«rMJ  El»c- 
troalahc  Fi«l<it 

*  Low  Iot«tBal  Dtetributod  la* 


the  i*eculiar  position  of  -heartily 
reeommendinK  this  volume  for  the 
tremendous  amount  of  valuable  in¬ 
formation  it  presents,  and  at  the 
same  time  criticizing  the  language 
which  was  used  in  its  presentation. 
—  Matthew  T.  I.ebenbal'M,  Re¬ 
ceiver  Section,  Airborne  Instru¬ 
ments  Laboratory,  Mineola,  Y. 


Saturating  (Ion*  DevircH 

By  Leonard  R.  Crow.  The  Scientific 
Hixtk  Publishing  Co.,  t'i«crnae»,  In- 
dinnn,  1949,  373  pages,  $4.95. 

A  RATHER  COMPI.ETE  work  giving 
explanations  and  numerous  illus¬ 
trations  showing  most  of  the  basic 
saturating  core  devices.  It  de- 
.scriU's,  theoretically,  several  basic 
nuHles  of  operation  and  shows  their 
ai>plications  to  practical  devices 
such  as  relays,  controllers,  regu¬ 
lators,  amplifiers,  field  measuring 
devices  and  .servomechanisms. 

The  book  is  written  for  the  stu¬ 
dent  who  may  not  be  well  founded 
in  mathematics  or  in  alternating 
current  theory.  As  in  most  other 
works,  the  explanations  are  mainly 
based  on  the  steady-state  a-c  char¬ 
acteristics  of  saturating  core  de¬ 
vices. 

This  reviewer  feels  that  more 
sp.'ice  should  have  been  devoted  to 
giving  the  reader  a  physical  under¬ 
standing  of  the  reactor  as  an  in¬ 
stantaneously  nonlinear  device. 

The  book  contains  a  good  list  of 
references  and  is  recommended  for 
the  novice  as  well  as  a  refresher  for 
the  exjierienced  electrical  engineer. 
—  F.  II.  Shepard,  .Ir..  Consulting 
engineer.  Summit,  .V.  J. 


Kook-  K«-cei\<‘<i  frtr  Ke\iew 

r  L I  .\  I C  a  L,  KI.»'TROirVCErHAlAS  J- 
KATHY  By  Robert  Cohn,  Director  of 
N>uroi4»|flral  Renearch,  U.  S.  Naval  Hoa* 
pitAl.  B<^th«*Nda.  Md.  Mc<!raw*Hiii  Book 
Co  NVw  York,  1:^49,  pa^ea.  |14.U0. 

Inurpretatl(»n  of  human  fle<'troenrephalo* 
KramM  an  obtained  with  a  alx^channel 
«*ie<'tr(tenrephal»>araph  fed  by  electrode* 
poaltb'ned  to  pick  up  brain  potential  varl> 
atione.  The  273  tractna*  ehown. 

each  with  <*ane  hlntori**a.  iitatintical  data 
and  dlaimoetlc  data  on  facinit  page*,  are 
appropriately  choeen  from  studies  of 
approximately  10,000  patler.ta  Technical 
Introduction  analyxen  wave  phenomena 
encountered  and  (tivea  performance  re¬ 
quirements  of  amplifying  and  recording 
etjulpment  required. 

THK  RADIO  AMATKT’R'S  HANDB'X)K 
American  Radio  Relay  I.e'airue,  Wert  Hart¬ 
ford,  Omn..  27th  edition  (1950),  74«  pacen 
including  catalog  section,  $2.00.  Hevlaetl 
and  restyled,  with  increased  emphasi*  on 
high-frequency  e<iuipment 
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able  for  complete  360’  clockwise  or  counter¬ 
clockwise  operation.  When  less  than  10  post 
tions  are  used,  stops  may  be  provided  so  as 
to  permit  rotation  only  throu9h  given  number 
of  contocts  Additional  decks  up  to  10  may  be 
added,  permitting  up  to  100  contocts  in  only 
4  15/32". 


Ask  for  further 
information  without 
obligation. 
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JUnnOUn  capacitors 


'ptaittftcd. 


•  U.  Low 

•  H>9h  KVA  RahBQ 


e  Coaiplrta  DapaadobthfT 


Um  o4  •  9M  dsalacinc  «adar  prMfuf*  pafmila 
kigk  voitaqa  r•bB0•  «ad  Ur9«  ol  capacity  la  a 

■mall  volama  ol  spaca,  yat  all  tka  advaataga*  ol  ait 
dialactric  capaolort  ara  rataiaad  CoaatfuciMM  pravaata 
arrahe  parlotmaaca  daa  to  chaagaa  ol  baromatric  ptaa> 
cur#  ot  humidity  at  wall  a*  aaciudiag  all  locaiga  matWt 
wbick  coaid  cauaa  flaahovatt  la  coatraat  to  compatabU 
aolid  dialacfnc  capacitor*,  patmasaal  damaga  to 
JOHNSON  ptaaauriiad  capaeiloft  Itoai  Oaakoaari  m 
imptobabla 

I0HN30N  daaignad  aad  bmill  ptaaauruad  capa- 
ciloff*  at#  availabla  la  biad.  vanabla  aad  aami-vanabla 
typa*  Capacity  valua*  to  10.000  mmf ,  voltaga  rahage 
to  32.000  volte  paak  aad  curraate  Itom  40  to  80  amparaa 
ara  availabla  la  alaadatd  aaite  Spactal  aaite  with  avaa 
higkat  vollaga  aad  curtaal  ratiaga  caa  Pa  auppliad 

Plata*  ara  pobakad  aiumiaum  witk  roaadadadgaa 
Shall*  ara  coppar  platad  ataal.  laaulalioa  ataabta  Saala 
ara  rorpraaa  wbicb  la  imparviou*  to  moiatuia  aad  oU.  la 
•labia  and  <lo#a  aol  datariorala  with  aga  Dialacfnc  la 
200  P  8  1  oil  pumpad  aitrogaa 

Tba  raliabla  parlormaaca  ol  JOHNSON  praaaut- 
t*ad  capacitor*  i*  dua  to  coaaarvabva  daaiga  aad  a*cal> 
Wat  workmaaakip  Complata  dapaadabUity  i*  aaaatad. 


///wafrofad  /OnNSON  Cololog  amd  Pnea* 
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BROOK 

High  Quality 

AUDIO  AMPLIFIER 


lilfht  wan  actually  a  cluntcr  of  five 
hairpin  filament  lampn  operated  in 
neries  on  the  50<)-volt  trolley  circuit. 

Further  exjK'rimentinK  at  home 
with  a  nimilar  lamp  bulb  dinclo.ned 
that  on  fiO  cyclen  a  low-pitched  tone 
resulted.  I  was  curiou.s  to  see 
whether  a  continuous  wave  was 
emitted  under  d-c  excitation  and 
accordiiiKly  connected  up  a  motor 
Kenerator.  I  was  not  able  to  filter 
the  commutator  ripple  well  enouirh 
to  iirisluce  a  steady  carrier;  how¬ 
ever,  it  was  obvious  that  the  trolley 
siirnal  was  likewise  tone  miMlulated 
by  the  various  commutator  ripples 
on  the  line.  A  further  experiment 
was  run  usinir  r-f  from  a  ham 
transmitter  to  liirht  the  filament. 
•MiHluIution  of  the  exciter  transmit¬ 
ter  in  turn  prixluced  modulated  vhf 
lamp  out|)ut. 

It  was  noticed  that  eUn-trically 
charjfed  areas  were  formed  on  op¬ 
posite  sides  of  the  jrlass  envelo|H*. 

.•\  piece  of  brass  sheet  or  the  hand 
held  near  these  places  broadened 
the  frequency  band  ladnjr  emitted. 
.\  maKiiet  held  near  the  lamp 
lenifthened  the  wavelenjrth. 

It  was  tii.scovered  that  the  fila¬ 
ment  length  I  temperature  for  a 
iri'en  voltay’e)  atfwted  the  fre- 
(luency.  This  came  about  when  the 
aUive  mairnet  exin-riment  nearly 
ilestroyed  one  filament.  The  maK- 
netic  field  caused  the  filament  to 
vibrate  mis'hanically  so  strongly 
that  a  i>ortion  of  one  hairpin  .was 
shorted  out  and  welded  tofretlier. 
The  next  step  was  to  vary  the  fila¬ 
ment  Voltaire  while  observinir  the 
wavelength. 

.\s  a  result  of  my  exju'riments  1 
reached  the  conclusion  that  a  form 
of  Harkhausen  oscillation  or  “el«v- 
tron  dance"  was  the  cause  of  the 
radiation.  The  electrons  emitted 
on  one  side  of  the  lamp  were  sub¬ 
jected  to  the  potential  across  the 
lami)  (some  Ifid  Milts  pe.ik)  where- 
ui>on  the  more  positive  filament 
(lortion  tavame  an  aniKle.  The 
smallness  of  the  tari.'et  of  course 
[U'lsluced  man\  "misses"  with  re- 
sultinir  Itarkhausen  oscillation.  The 
charges  on  the  ijlass  (or  darkened 
metallized  areas  thereof)  were  jios- 
sihlv  due  to  some  of  the  sjamt  elec¬ 
trons  althouirh  they  may  have  aided 
in  the  nuvhanism  of  buildup. 

Several  years  later  1  was  able  to 
construct  a  vacuum  tuU'  to  prove 
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For  SI  Ruhr  wBl  ••od  you  1  pint 
of  liquid,  on*  hoJ  pound  ol  paste 
■olderinq  flux  and  a  new  booklet  on 
How  to  Solder." 
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of  placing  your  unusual  problem  in  the  hands  of  a  competent  con¬ 
sultant  is  that  it  eliminates  the  elements  of  chance  and  uncertainty 
from  the  problem  and  provides  real  facts  upon  which  to  base  decisions. 
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supply  with  ronge  ond  capocity  you  need 
ve  il  design  one  ond  build  it  for  you 
BUCK  ENGINEERING  CO. 

27'Jf  Marcy  St.  Fraatiold,  N.  J 


ATOMIC  ENERGY  NEWSLETTER 

rt*  atiaar  t*  rw  *aa*tt  iadatfry 

^*4  •  >r  (A  .«*  «4»r  ta  a<>'ry*ta4ra 

.It.MMiu*  fra#*^a  t<p«ra<*ii'^R  raniihh  u>  t»  th*  lain 
u*#  ppi'vsrr  aarfeH  tei*  on  rha  at. ate  an^ty 


I'  iufetrv 

I  th#*a  SD«r1 
h#*<P  «hrf*a«l  ait  nt 


ATOMIC  f  Uf  nu' 


M  a*r4!y  >pir«iarra*f  (•> 
^l*«r  «>n«^rF  a  ak  A  Jrvrittpraont 

Ww!R  INC.  SlSrrih  AvaNV  14 


I 


•ACKTALK  (cMtiMW*) 

my  theory.  I  supported  two  paral¬ 
lel  filamenta  within  a  bulb  and  made 
one  hot  cathode  and  the  other  a  cold 
or  hot  anode  at  will.  The  same 
oscillation  at  vhf  wa.s  produced. 

In  the  litrht  of  the  forejroinjr  I 
think  you  should  revise  your  ex¬ 
planation  of  how  the  lamp  produces 
a  radiation.  It  seems  perfectly 
clear  to  me  that  the  oscillation  will 
pos.se.ss  pulse  character  on  60  cycles 
a-c  since  the  i>otential  mu.st  he 
suited  to  the  transit  time  before 
oscili.'ition  can  start.  Therefore 
only  the  peaks  of  the  hou.se  current 
profluce  an  o,scilIation. 

Several  diode  oscillators  are 
patented  which  come  close  to  the 
subject;  however,  1  believe  that 
Hruce  '  Rell  Telephone,  2,2.'i.l.264  ) , 
comes  closer  to  makiiit?  a  practical 
thiny  out  of  it  than  anyone.  The 
earliest  reference  1  can  find  is 
British  2.'»H.‘.t8‘.t  dated  Octoln'r  192t>. 
P'ritz,  2,197,:5:tH  and  Hollman  1.97S.- 
021  de.scribe  a  similar  device. 

possibly  some  day  a  citizens 
band  transmitter  will  be  made  us- 
iny  spfvially  made  tubes  workiriy 
on  this  principle. 


l.KO  .1.  HRI’SKA 
l.uthrrrtllr.  If 


I.  aiul  k 

Dear  Sir.s: 

I  WA.s  Pi.EA.sEI*  to  see  the  Tithes  <tt 
Work  article,  “Simplified  Measure¬ 
ment  of  1,  and  k”,  by  V’.  A.  Sheri¬ 
dan,  in  the  .Aiiyust.  1949  is.suc  of 
Kl.Ef'TRONic^.  Sheridan’s  work  cor¬ 
roborates  my  own  conclusions  that 
this  is  a  very  practical  method  of 
measuring  the  coefficient  of  coup- 
liny  between  two  coils,  and  is  far 
superior  to  the  usually  described 
methods. 

The  efTi*ct  of  coil  Q  on  the  meas¬ 
urement  is  also  interestiny.  It  is 
easy  to  show  (see  my  article  “Note 
on  Measuriny  Coupliny  Coefficient’'. 
Hnditi,  Feb.  P.t  l.'ii,  the  primary  coil 
d.H's  not  enter  the  eipiation. 

In  many  instances,  (if  the 
secomlary  coil  Q,  '  10)  the  test 
may  be  performed  at  1,000  hertz 
with  the  coils  in  situ  and  without 
removiny  conneotiny  wires. 

PiKRRE  .M  Honnf.i.i 

,4 .tuorio l*roff!*nt>r 
U*a.Rfimpf<>n  f’Mii  rrjisfu 

>f  /,"I4»A,  IfMAOUri 
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SEARCHLIGHT  SECTION 


TERRITORY  AVAILABLE 

w«  w*  MMtaX^nn  )•  tM  •»«»••»  JMitut. 
rMamiWMWM.  Vl4  rnmtm  W(  rMaira 

MMral  mm  ta  >anaw  Mdlaai  a«  t»a 

caaatri  la  kaaaia  aar  aia^acta  la  akaitlaa  ta  IKaw 
araMat  liaaa  Sa«M  laaa  aaafata  ravai*  tar  tkaaa 
•  aalitriaa  6i»a  tail  aartwalar*  la  laltial  carta 

R%«-t4tl.  Kl^rtrun  n 
N  M.rh.<»n  Av»  rh.  ««  >  II.  111. 


Ml  In  ■niAll  If  An«f«‘riner  work  1 

I^ni  unity  for  quAlifled  man 

nlucAiion  And  work  r*p»rien«^  aIao  sAl.iry  on 
l.iMt  «>r  pr(‘»*>nt  Southern  Ohio  loi'sllon 

All  rrpl.cB  held  •irlctly  ronAd^nt?*!  Su'i«h1r 
Arr.\nKemenl«  will  he  tnude  lo  int»*rview  ^uaII 
fl'  d  AppI)' nniA  l*-J414,  Kle<troni<A. 

imPLOrMiNT  SiPViCt 

'AI.MlIKIi  PKIt.ioNNKIa.  IS  ISS.ftft®  ThiA 
•  nfldrntiAl  *«T\i'r  eMtAblmhfd  1127.  »A  . 
AoMfrat  to  need*  ’f  hiAh  AfAde  m»*n  who  neek  ' 
A  •  hAnx**  of  ronni*oti<in  under  •  <indiilonA  AAMur- 


let.iilH  f'erAoHAl  •  <>nii*ii<4tton  Invited  Jlr 
Thajer  JenninK*  1»ept  !«.  211  urAnc^ 
Nev*  Httven.  I'onn 

POSITIONS  WANTtD 


K!  K*‘TKI<'A!^  KNiJINKKR  rereni  xrAduAte 
•  les.reA  tf4inee  poe  tion  reaeAr<  h  or  develop- 
•  .  nl  fleM  with  pr«iAree«!>e  (ompAnv  Kormer 


K  T  .  •  nxle.  23  .1)  relo.  ate  PW  :202.  Klee- 

t->ntCA 


*•  *MMrNIC\TI‘)NM  TK»'HN!«'IAN  U  yrt  eip 
4ll  tdianea  I)r«!An  A  Mfr  < 'ainim  A  Klee 
’T..nic  e-ipt  pAtenia  Trovelled  Kurope  A  8A 
<  \ra  HrAx:i  PW-2220  F'lM'tronlcA 


rw-:s«l.  Klertronia 


K\K*‘rTIVK  KNtJINKKK.  aeeka  new  ronnee- 
iion  HAr%Aril  xtAduAte  In  •  ommunIcAtlon 
enA'n**er»n*  Seni*»r  Member  IKK.  member 
Ariieri'An  Inautute  of  Phyao  a.  AanoclAl*  Mem¬ 
ber  A  K  K  K  .  Rexsatere<l  profeaaionAl  enxtneer 
It’vereifled  rtperlen-e  In  Invention,  develop- 


■  Ale  AIao  iinlverajty  tearhlnc  etperien<  e  a  C  ! 
r- trta.  elertronb  a  oommuni<  At  Ion  en*lneer- 
ox  PW  24SI.  Kle.  tronira 

SiUlNG  OPPORTUNITY  WANTiD 


U  VNTKP  K  AlHM  and  T  V  A  ■  «ojn»a  f..r  Weat 
<»Aat  repreaent  At  !•  n  Pioneer  radiM  enifineer 
W'»h  wide  A' ‘lUa'ntAn- e.  former  oavaI  olTlrer. 
fiid  aii'in  lab  «ie«ut»\e  and  tonault.n*  radio 
erjx  neer  ae»'ka  rel'able  worthy  a><ounta  P  O 


CHIEF  ENGINEER 

Arailable 

29  yaara  AxpArtAOCA  in  th«  davalopmant 
and  production  ol  oloctronic  aquipmont. 
Ouolifiod  in  all  phaaot  ol  govarnmant 
contractA. 

PW.22M.  inretr..ot  - 
w  4Ind  Sr  ,  Sea  >ork  l««.  N  S 


For  tala  complata  aquipment.  matart. 
matarlaU.  tpacificationt  to  maka  popar 
dialaciric  condantart.  Opportunity  lor 
enqinaar  to  ttart  in  butinatt.  Prica  In 
four  fiqurat. 

B0‘2303  Electronict 

330  W  42nd  St.,  New  York  It,  N  Y 


SUcttatUc 

rtOiicT  iNaiNiiis 

Five  or  more  years  eiperience  in 
the  deaden  and  development,  for 
produrtMin,  of  maHtr  components 
in  radio  and  radar  equipment. 
•  •SISTANT  riOJtCT  INOINIIIS 
Two  or  more  years  experience  in 
the  development,  for  production, 
of  components  in  radio  and  radar 
equipment. 

Well  equipped  laboratoruw  in 
modem  radio  plant  .  .  .  Kscellent 
opportunity  .  .  .  advancement  on 
individual  merit. 

laAiwof  Nat  A^mqymf  Nniwiiw 

Send  reaume  to  Mr.  John  Siena: 

BENDIX  RADIO  DIVISION 

•INDIA  AVIATION  COlPOtATION 
Baltimara  4,  Maryland 


EKGINEERS 

Research  and  Development 

Career  Positions  for 
Top  Engineers  and  Analysis 

Sqnior  ilqctrq- 
Macfcanica/  fft^inaart; 

At  taoAt  4  yaora  axpariaac#  La  Sarro 
MachoniAJBA.  Aaoloqua  Cofapulart.  Cir¬ 
cuitry  Davalapmaat  la  Aireratl,  Cuidad 
Miaailaa  aad  Pira  Caotrol  Syatam  Daalqa. 

S«Aior  f/actronicB  ffigiitaart: 

4  1  yaara  axpariaaca  aa  Frolact  Caaiaaar  ia 
Aodor  Daaiqa.  Syatam  aad  Circuit  AaolytiA 
ffaefronre  ingin^eet: 

2  4  yaora  axpariaac#  La  Aataaao  oad 
Microwava  Daaiqa. 

Submit  daloifad  raauma.  ParaoooJ  iotar 
riawa  wiJJ  ba  orroaqad. 

THE  GLENN  L.  MARTIN  COMPANY 

Baltimore  3,  Maryland 


RCA  Victor 

Camden,  N.  J. 

Requires  Experienced 
Electronics  Engineers 


RCA'a  Bicadv  gromih  in  the  Aetil  ul  elec* 
tronua  rcaultt  in  Aiiractive  upportuninet 
(or  clectriial  and  meLhanical  enitiocerv  and 
ph>%iLiBia.  Fapenenced  enninecra  are  find- 
inn  <1^^  '*fi|(hi  poBition**  in  the  midr  aiope 
o(  K(  A'»  aitiviticB.  fquipment  is  beinn  de¬ 
veloped  (or  the  (ollowinn  apphiaiiont; 
communiiaiionv  and  navinational  equip¬ 
ment  (or  the  aviation  indutiry*  mobile 
iranvmittcra,  microwave  relay  linki,  radar 
Bvciem*  and  componrnta,  and  ultra  high 
irequenev  test  equipment. 

1  hese  requirement*  represent  permanent 
expansion  in  K<  A  Victor*!  Knninerriiiii 
l>tvi«ion  at  <  amden.  which  will  provide 
excellent  oppv)rtunitieB  (or  men  ol  high 
caliber  with  appropriate  training  and  . 
experience. 

It  you  meet  ihrve  Bpecihcaiionx,  and  if 
you  are  UM>king  (or  a  career  which  will 
open  wide  ihc  door  to  the  complete  ex* 
prexsion  o(  your  lalcnta  in  the  hclds  ol 
electrooicB,  write*  giving  (ull  details  to: 

lacnfltliif  DMaA*ii 
Ma  400,  ICA  Vlefor  OMaWn 

•■dia  Carporatloii  •!  Amarlco 
Canidan,  Naur  iaraay 


SCIENTISTS  AND  ENGINEIKS 

waatad  far  IntaraatlAA  aai  yalvaatiAAltf  RkatlBaa. 
lAf  raaAArali  aad  AdvAAaad  dwittaaiAAt  la  tfca 
add*  af  ailarawAvaa.  radar,  tyrBwaaa*.  aarvaaiaBk- 
aalaw*.  iaftniB»aatattaa.  aaaiaatwa  aad  faaaral 
atactraalaa.  OciaatlOa  ar  aaalaaartaf  daaraa  ar  aa- 
taavHra  laabalaal  aaaartaaaa  raaatrad.  Oalary  «•- 
aiwiMirata  wHk  axparlaata  aad  aMiHy.  DMaat  la- 
aalHaa  ta  Mfr.,  CAfinaartA#  Parvaaaal.  OaH  Air* 
rraft  Carparatlaw.  P.  0.  Oax  I,  Oaffala  I.  N.  T. 


CONTRACT 

INGINEERING — MANUFACTURING 

•Isctrsiitc  o*A  ^l^*tfs^ll^^cSsl^Usl  Wvisss 

•  <«»sls*sA  Is  ■■••I  ymr  istillliaWsiis 

•  msnvlMtsraA  pqf  tansl*  sr  <i— Nji 

TELETRONICS  LABORATORY,  lac. 

Wttlbsry,  L.  I.,  N.  T.— WsslAary  T-ltia 


WANTED 

Boonton  160A  170 A  Q  Malar. 
GR916A  RF  bridga.  GR  736 A 
Wave  Analyzar.  Giva  datalU  to 


Tima  M  manay  Sava  It  by  ratarrlag  ta  < 
ACCUMULATIVI  INDIA  lOt 
ILfCTKONICS  tULIOOAPMY 
aiapta  aad  Pma"dabla 
Write  far  daasOftiva  Mtaralara 
TECHNICAL  INDEX  tCOVICC 
Bat  4i2  ABkary  Parlu  Maa  Ja 


WANTED 

Oil,  Mica  and  Bathtub  Condt  Rkoostati, 
"AB"  Pott  ond  otksr  types  Cleon  eltc- 
tronic  components  &  equip 

W-*t»7.  Kir.  Ir.mi.  • 

130  W  i:n.l  Ml  .  Nrw  York  U.  N  T 


MANUFACTURING  SOURCE  AND  SALES  OUTLET 
FOR  YOUR  PRODUCT 

Financially  rasponsiblo  radio  and  telaviaion  compononta  manu. 
iacturor  oelling  diract  to  set  manufacturers  desires  inventions, 
ideas  or  any  new  developments  applicable  to  the  television,  radio 
or  electronic  field,  electrical  or  mechanical.  Compensation  will 
be  made  by  purchase,  royalty  or  percentage.  All  inquiries  will 
be  received  in  absolute  confidence. 

.Vklrrss  BO-Z453,  Klrctronic« 

520  N.  Michigan  Avr.,  Chicago  II.  III. 
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ELECTROSICS- 


SEARCHLIGHT  SECTION 


RADAR, 

COMMUNiailONS 

and 

SONAR 

TECHNICIANS 

WANTED 


ELECTBONIGS  ENGINEER 

Required  qualifications  of  man  to  b«  selectod: 

1.  Audio  amplliior  specialist. 

2.  Five  to  ten  years  experience. 

3.  Record  of  successful  leadership  of  on  electronics  design 
group. 

4.  Aggressive  but  friendly  personality. 

5.  Ability  to  select  best  ideas  and  be  able  to  sell  them  to 
supervisors  and  top  management. 

6.  Experience  in  sound  motion  picture  would  be  helpful. 


For  Overteot  Aiiignments 

Technicai  QualUications: 


Position  to  be  filled  offers  rare  opportunity  to  man  who  can 
qualify. 

In  reply  give  full  details. 


1  At  ImiI  3  far*'  practical  •sparianca 

la  tndaUotlon  aad  Batnlananca. 

2  Navy  Tatatani  CTM  I  c  or  hlqhar. 


ArHrr»>  P-2434,  Klectronics 
520  N.  Michman  Ate.,  ('hicdxo  I  I.  III. 


3  Army  aatarana  TECH  SGT  or  hiqhar. 

■ 

i  Personal  Qualifications: 

!1.  Aq»  ov«r  22  mual  past  phytirol 
•lamination. 

3-  2  Ability  to  OMum«  rotponiibillty. 

I  3  Muit  ttond  thorouoh  choroctvr  in 

(•••tiqotkon. 

4.  Willing  to  90  OToriooft  lor  1  y*or 

IBoio  pay,  bonui.  Iivinq  allowanc*. 
vacation  add  up  to  S7.000  00  p«r  yrar. 
F«rman«nt  connoctlon  with  company 
poftfttbl*. 

I  Apply  by  Writing  to 

’  A-1,  P.  O.  Box  3414 

Philadelphia  22,  Pa. 

Man  quahlad  In  RADAR.  COMMUNICA 
^  TIONS  or  SONAR  olv*  complot*  hiitory. 
.  tn(«rvl«w  «riU  b«  orranqod  lor  buccom 
■  lul  appliconii. 


SENIOR  ELECTRONICS  I 
DEVELOPMENT  ENGINEER  j 

To  enqofc  in  oftfinol  Detiqn  A 
Development  of  bipb  pertormonct 

ELECTRO-MECHANICAL 

DEVICES 

formal  ElectrKol  Enptneermq  educotion 
ot  or  neor  tKe  Doeforote  level  &  severol 
veor^  eNpenence  in  octuol  deiiqn  of 
Electro  MecHonKol  Devices  ore  essentiol 

fleose  %wKmit  complete  resume  of  edu 
cation  eiperienct  ond  solory  require 
ments  to 


Aersonne/  Oeporfmenf 

CURTIS  WRIGHT  CORP. 

Rropel/er  Dtwiiton 

CALDWCIL  TOWNSHIP,  N  J 


Cl  N  A  Mir  c 


«  AUTf  0  rOR 


IPACITOR  MANUf  ACTtRf  ft 

m  h  ’M-hfi  .  . 


»  SB  P  O  RON  3414 
PMIIA  ::  PA 


SENIOR 
ELECTRONIC 
CIRCUIT 
!  PHYSICISTS 

lor 

Advanced  Research 
!  and  Development 

MINIMUM 

REQUIREMENTS: 

1.  M  S.  or  Ph.D.  In  Phytica  or 
E.E. 

2.  Not  lati  than  IWa  yaari  ax 

!  parianca  In  advancad  alactronic 
circuit  daaalopmant  with  a  racord 
ol  occompllshmant  qiainq  aa). 
danca  ol  an  unuiual  daqraa  ol 
Inqanuity  and  ability  In  lha  llald. 

3.  Minimum  aqa  2(  yaart. 

Hughes  Aircraft  Company 

Aitontion;  Mr.  lock  Harwood 

CULVER  CITY.  CALIFORNIA 


SEVERAL  ENGINEERS 

needed  by  coniroctor  for  work  ot 
Naval  Air  Missile  Test  Center,  50 
miles  northwest  of  Los  Angeles. 
College  degree  and  seaerol  years 
experience  essentiol.  Radar,  com¬ 
puter,  or  telemetering  experience 
preferable 

ELECTRONIC  ENGINEERING  CO. 
OF  CALIFORNIA 
2008  Watt  Scaantli  Straet 
Lot  Anqclat  S,  ColiFornio 


OPPORTUNITY 
FOR  TELEVISION 
ENGINEERS 

SENIOR  DEVELOPMENT 
ENGINEER 

Man,  exporioncod  In  commorcial  d« 
Biqn.  wanted  to  BuperviB*  d«v*lop 
mont  of  n«w  r»c«iTerB  for  imporlont 
manufacturor  of  quality  inBtrum«nt8. 
Muit  hav«  strong  acadomic  and 
thoorotical  background. 

JUNIOR  TELEVISION 
ENGINEERS 

Men  with  practicol  •xpertenc*  and 
good  academic  background. 


Write  today, 

furnishing  complete  details 
including  salary  required,  to 

DIRECTOR  OF  RESEARCH 
I  DEVELOPMENT 

FREED  RADIO  CORPORATION 

200  Hudson  Street,  New  York  13,  N.Y. 


MANAGEMENT 

CONSULTING 

EstobliBhed  monoqement  consultant  seekt 
an  engineer  with  the  following  qualilico- 
tiont.  educational  background  in  electron 
ice  including  degree  and  preferably  grad 
uaie  training.  At  least  5  years'  experience 
With  one  or  more  manufacturers  ol  elec¬ 
tronic  apparotus  or  component*  in  one  or 
more  ol  these  oreas:  industrial  engineer 
tng  production  management,  plant  engi 
neering  or  design  and  development.  Must 
be  willing  to  troeel  Solory  open 

!■  K'.  tf.iriM  • 

S:  *  N  Mxh  A\r>  .  <  h.csgu  11  111 
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I*r<r 

Ttibr 


tr  CHOKIS 


Mai  T^tv  a^^44'.  )S  «dr. 


«/»*4  -IJ 
^i*ll 

U 

«iAA  14 

I  4i4  4 
,  1 

I 

>»*H  IW 


-W  M'M 
«  4'  \  Al’ir 
H  r|  SV 
•4  W  41* 

4  K«iUfAl  Sif  G«i« 


6-VOLT  RELAY  RANILS 

^  »■•.  f  AMh  r»l«»« 

.ri***!  It  PAD#!  »l'.tl 


*MUI  Hui 
0:.«J  »  .444.^  (utw  l*b>>li 
»upt>ll«(t  <T^tbAnAH<hi 


UnivATMl 

TrtnsfAraiAr 


i  •A(««irrn(if 
>untAr  ^>A.Ant-< 


HiGaln  Dim  i 
M<kA  Xrmr  I 

1  Ti’  HupAf  I 
KW  .^wdg 
aih)  c-TAIM*! 

•hnu  tAP|»>«i 

ra  A  tM 

•  •liOM  ^ull* 
s  h  I  aMaiI 
llAra  Kifi 

4M 

2  fAT  Mt 

Id  fAT  $4  21 


TRANSFORMER  TSOVIT  22^ 
Ma  •  4\  «  7A.  «  4V  4A  'V 
2A.  1  2  \A .  %i  2S 


Wf  A 
RAK 
CRN$ 
CRN6 
OAt 


AUTOMATIC  COOC 
EQUIRMINT 

TAPE  PULLERS.  iMiLUroyi 
TI'  •“*>.  llu  iliJ  t  A4  IN 

ti2.M  AA 

TAPE  BRIDGES:  MvKUruo 
Ti;  -I  p.-  iMH#  23  Sa 

TAPE  LOOPS:  For  Tii  n  aihI 
T*.  •  II  M 

blank  code  TAPE  -Al*. 
U  iA*  Autr  ivr  n>ii  LM 


XTRMR  POWER  SUPPLY 
KITS 

Tr«nt  iflROV  2SMA  A  W  I  2A 
S.)  I  2A.  2-  1  Mfd  2M0V  2X2 
T«to.  SerliAt.  1  iOOOOR  aAai 
Rotu  PtNa  14  4f 

BASIC  4*  AND  r  TV 
PWR  SUPPLY 

TrMA  2200VMMA.  2.2  2A.  2-. I 
Mf4  rSOOV  Prr  2t2  TaM 
••rSvt  I-IOOOUO  AS*  RttU. 

24  41 


BC-60S 

AmpllflRr 
RaaiI;  rv>rtTArYMl 


LIM  FILTER.  BE 
IM  Amt  FIH* 
w  2i2MI4  20V  aH 

KAAO  OfATAtM  AA 

nov«  J,,98 

KW  LINE  FILTER 
'lAAN  A»  BCl  4 
TVl  Wits  4-. 003 

MtO  CaaO 

L-r;  53.95 

KIJBBER  COVERED 
CABLE 

41  )  f1  tOTt  «/nB. 
Mt  A  «All4  ImAI 


Hr  QMNttty  ft  frwt 
OICBY  t.4124 


ATT  MR  C  ROSEN 


YiBrk.  .\. 


Kl 


I'hBin**:  IMitbv  »-ai21 


Rtrt.Hcr 

TmB* 


10  $140 

100  $)2  0O 


VOLTAGE 

REGULATORS 


FILTER  REACTOR  I5«  hT.  2  AmRA.  4060  t  tA- 


TIST  SITS 

army  navy 


EE6SE  TaIapNona 

TAtt  SAt 

Tr  LicAtA  an)  k:n'1 


EC  16 A  TAlApKonA 

RApANfAr 


SCR  SM 

lO'i.L 


SoldArmp 

Iron  2D0W 


SEARCHLIGHT  SECTION 


BUDD 


WcNaily  RI|r«trMi  CAtlti#*  f«r 
tirt« 


Ptffc  MR  OlR*l«  in  Cant*  Ball  wtR  RRarm  Fitlmal 

%*  sal 

f  2f  HPfl>2  Fihart.  Tyfa  '•!'*.  I«9at  aai  a«1»at  Sl7  SO 
^70  KIntran  Mavat.  TaaaOla  aatovt  tt  (yoa  N  ' 


T&  Rt  AP  VoMaia  Oi»itf«r  Rant 
KM  '  •  far  20U0  ta  20U0«  lO:l  < 
200  ta  2(HMK  iMfut  I  2000  ahK 
Oatowt  t  4  mat  aOait  Oat  raapai 
tSO  ry  ta  S  wat  ry  M2 

A0I4A  AP— to  tm  Pirh  UR  OiRati 
with  -  N  ‘  Cablaa  S4 

TS  2)5  UP  Ouwmy  Laad  $07 


I  rm  Wairaiaatar  Wf  ty| 
Tran»nii«%iaa  tyaa  Tyaa 
Vaadar  Raut  Alirramatv 
PlalaO  W  CaliR  Chart 
Mttar  X6M04A  H*m 


APS  S4  Ratatlhf  Jaint 
RiRht  Anfla  Ba««tf  C  or  H  Plana  % 
of  raaRitntt  Oaairatf 
45  Band  E  ar  H  Ptana.  Choka  to  rat 
OirarttaaaJ  raaRtar  CU-tO)  APS  \2 
Mittrad  ClOaw.  raaar  ta  ra«»r 
TR  ATR  Bacttan.  chaka  ta  rooar 
flaRihla  Sactian  I*  rhnka  ta  rhuka 
S"  Carva  ahaka  ta  ravar 
Adaator  raanO  ta  «auara  ravar 
faadRark  ta  Pa/alMila  Horn  with  \ 


Low  Pawar  Load  laii  ra'dt  SIR  SO 

K  Rand  «ill»ar  Blnrk  SIS  AO 

wavaaoida  '  i  «  S<  OA  Rar  ft 

Ctrrular  flanfaa  S  SO 

Flanta  CauRlmt  Nat*  S  SO 

Stoflad  hna.  OaMorray  Budd  ?  w:  naw  «4S0A0 

«0*  Twist  SlOAO 

R  Band  Olractianal  CauRlar  CUIAI  APS  S4  20  OB 
S4R  SO  aa 


=  I  O>IMI\MI'ATIO.\5i;  t  0>IPAM  = 


X  BAND 


COUPLINGS— UG— 
CONNECTORS 


OiraMiaa^  raaolar.  UG  40.U  taka  a«  JO  OB  ft;  kO 
Otaaaiiawal  laapf  APS  0  Syaa  R  taka  aff.  It  OB 
•wHk'aiad  f?  SO 

•raad  Band  Diaaallaaal  cwaRiar  tyR#  R  '  taka  a€. 

akaka  la  awvar  2)  OB  raitkratad  tt  SO 

Otravtiaaal  caaRlar  AP«  il  tyoa  R  '  taka  aO.  20 
OB 

Bt  dtracfiaaal  caaplar  tyaa  R  taka  aff  22  lO 

ftotiMa  ffaattaa  tt*  la«t  i2  00 

MraiaM  ffarttaai  2'  •  ft  lanf  tkvka  la  cavar  Mlvar 
Riaind  S  SO 

Praa*«ra  faal  ffartian  w»ta  tS  Iff  taao*  knd  Rraampti 
UR  niRffia  *•  ** 

ffatk  Maad  E«ad  rkraafk  rhaka  ta  navar  12  M 

Mitarad  f  Iffaw.  ahaka  la  aaaar  t  chaka  ta  chaka  12  Off 

R»0ht  Anal#  ffaad  2*  a*  Radia*  chaka  la  eavar  12  M 

m  Twial  •'  laao  7  SO 

41  Tvict.  r  laao  ^St 

RO*  Twtft  S'  lahR  Wltk  RraaaanatnR  aiRRia  7  SO 

Ik*  ffaad  IfP  Chaka  ta  twvar  4  kO 

k  ft  kaafiaaa  UR  Iff  la  UG  40  atlvar  Riatad  B  Sff 

IRR  Hand.  20*  Chaka  la  ravar  7'i*  radlaa  I  •• 

•  WR  Maaaarlnf  ffattlaa  4’  lana.  2  tyffa  '  R  ffrnkM 
•a«ntad  fall  wa«#  aaa/i  l'«  i  Raida  t  kO 

wf  fffiMaatar  0  ta  20  Off  Iwm  rhrda.  kail  •laa 
Rwida  ii  SO 

M  ffaad  I  Plana  ir  4  Off 

Ratary  faint  chaka  ta  chaka  lO  00 

Ratar?  faint  chaka  ta  chaka  with  dark  waantinR  10  Off 
TR  Af  R  Oaalacac  ffactiaa  tar  iB24  and  r24B  12  SO 

Waaaaiatar  Tkvaidffr  BItf  Rant  S.tO 

2H2k  221  AO  Naa^aar.  Laaal  OMillatnr  Klyctran 
Hawat  ca»ala»a,  with  Craclal  Maant  Iric  CawRlInf 
and  Chaff#  CawRlinR  ta  TO  22  SO 

TR  ATR  DtiRlMar  ffartian  tar  ahaaa  •  SO 

221AO  MUar—  Bcaaan  Oval  Occilintar  Maunt  with 

Cryctal  Haidar,  acad  12  00 

22tAB  Mlacr^Baffran  Oaal  Occillatar  Maant  alth 

Matchlnf  fffafc  and  tanaMc  tarwlnatlan  naw  2*  SO 
III  Otrcatlaaai  Ca«Rlar  tyaa  R'  tarmlnatiaa.  20  OB 
ralihratad  i*«  ■  R«{da  24  SO 

ir  riacihl#  ffartlaa  !•«  i  »,*  aalda  10  00 

fryctaf  Maant  In  Waaaffsida  |7  SO 

ffO  I  Icha  Bac  TrancailMlan  tyoa  ravtty  with 
ffallawc  2B  SO 

lao  Rand  with  praccartrInR  niaalc  S  «10 

»  '  Caraa  ir*  lant  k  00 

a  '  Carva  OT  lanR  I  2S 

APff  tl  MUar  ffaattan  far  aiaantlnf  fwa  2K2rt.  BcffCM 
Rataranaw  Cffffty.  Iff24  TR  taka  42  SO 

Trancitiwn  I  a  '  <  ta  l*«  i  *•*  14*  lane  B  00 

Ratatcar  frant  End  aaaiRlata.  C  O  Oaal  2?tAB  MIy 
•traa  aiaant  TR  ATR  OaRtaiar  ffarlMn.  2  ctaaa 
to  HC  Praamaliffar  naw  with  ALt  twhac  IB  So 

Randa*  Lawflht  af  Wcvaffaida  0  ta  li*  lanf  1  M 

aar  ft 


UB'ikU 

UGiffffU 

UM7U 

UG27U 

Uff2iU 

Ufflt7U 

UUTffU 

UG2S4U 

UCRBU 

UOI42U 

UCUU 

UffUU 

UftfU 

uatt2u 

UGIOIU 
UG2SkU 
U6  40.  U  ffoacl 

Ub  40A 

UG  MJ  Cavnr 
UG  SM  Chaka 
UC  42S  Caalart 


RADAR  SETS 


RADAR 


t  71  UB  lit  Caaar  A  CaaoHno  Otaf 
M  Si  >5 

U4  117  Chaff#  2  kd 

I  2k  UG  kl  Caaar  i  00 

1  M  UG  12  Chaff#  I  IS 

n  UG  210  Lacar  I  tS 

**  UG  212  Cffaffa  2  40 

2  25  UG  40U  ffoacikl  tar  OaRlanar  70 

M  'c  C*«k  faaikla  Rinf  Thd  ar 
^  Unihd  50 

I  SB  '•  Cakk  Mala  I  ittlnf  Thd  ar 
I  40  aafhd  ffS 

....  X  Rand  Crra.  Chaka  Flanf#  .50 
S  71  X  Rand  Ttal  Cantart  Ftanoa  I  B 
I  45  Thk  25 

^  Caatffrt  Ring  '4*  Thk  IS  t>k 


4«  UG  54  U.  Chaff# 
UG  55  U.  Ca«ar 
4S  UG  50/U.  Chaka 
I  kl  UG  ffk  U.  Cantart 
,  .  ,  U  G  141  U .  Caaar 
'  *  '  UG  I4«  U.  Chaka 
I  7k  UG  ISO  U.  Cantart 

1  IR  UG  )•  U.  Caaar 

-U.  Chrt. 

SOeVarlaac  athar  tyaac 

2  BO  Writ#  ac  yaar  naadc 


S  BAND 


MICROWAVE  -I 

^4—  COMPONENTS  X 

coaaputely  new  listings  ▼ 

TEST  EQUIPMENT 

CG  I75  AP  Oirartiaakf  eawRlar  X  Band.  20  OB  nam 
Inal,  tyaa  '  R”  taka  aff.  chaka  ta  chaffa.  cilaar'^^at^ 

X  Band  IS'  ■  affcarRtlan  tyfa  waatmetar.  mi- 
eramatar  kaad.  Offfft  to  tSOO  iha.  Oathffrnay-Badd 

aSM  SIBSOJ 

C  Band  *‘T"  Rwld  Rifftad  at  S»7  Of 

C  Band  flag  artaaafftar  Ocaarnay- Badd  tyaa  *  SIS. 

Rald-Rfatad  IIOOOO 

X  Band  IS*  ■  '•*  Klyctran  maant  with  tanaffla  tarm 
Inatiaa.  Rald  Rlatad  175  00 

X  Band  IS*  ■  '•*  Rawar  load.  fold'Rlatad  545  (M 
X  Band  l>c  a  >t  vaccftitdc  ta  tyaa  “R*  adafftar. 

tafd  Riated  172  50 

X  Band  I*.  1  '•  -r'  ffaatlan.  Raid  Riatad  155  00 

Oahydratar  Unit  CPO  101)7  Aatamatle  CKhna.  Com- 
Rraacor  ta  50  Iffa.  Camof  ffft  Radar  XSMR.  Lina. 
Raw  1425  OU 

H.  V  Pwr  ffwRRly.  ISOtt  V  iO  MA.  DC  Bndfc  Reel 
Pwr  ffofy  Ooar.  EM  IlSVAOey  IliSOO 

ffO.S  Raralcar.  10  me.  IF.  t  ctaona  tAC7.  ti  •«.  Band 
width  mat.  I  I  n»«  B  W  far  eta..  Bt  Cffft  ikin  gar 
•tana  ac  dace  la  aff.  i)  val.  2)  M  I  T.  Rad  Laff 
I  i^ac  m  50 

APff-2  I9CM  Rf  HEAD  COMPLETE  WITH  HARO 
TUBE  <7i5B)  Pulcar.  714  Mafnatraa  4I7A  Miicr  alt 
rtfiO  eaffs  Inef.  racr.  traat  and  1210  00 


WR/rf  fOR 
CfC  M^CRO 

W4Vf  catalog 
NOW  AVAfLABLf 


DE  MORNAY 


ALL 
FORMER 
STOCK  AVAILABLE 
.  I  COMMUNICATION 


Tk  g)  communication 
IhfOUBR)  jquipmENT  CO 


cwmalala.  wtth  cackat  and  maantlng  krarkat  SI2  St* 
WAVEGUIDE  TO  ,*  RIGID  COAX  DOORKNOB 
ADAPTER  CHOKE  FLANGE  IILVER  PLATED 
BROAD  BAND  112  50 

WAVEGUIDE  OiRECTlORAL  COUPLER.  27  dk.  Ra«y 
tyaa  CAGV  47AAR  with  4  In  clatlad  »artian  fU  SO 
ffQ  FLANGE  ta  rd  chaa#  adagtnr.  it  In  lany  OA  !'• 
tn  n  )  In  aaida.  ly»a  R”  aatgwt  and  lamglli^B 
graha  $2;  St 

Crntal  Miaar  with  tanaMa  aatgict  TR  girk  ag  lawg. 

Tyaa  R  '  eannartari  Tyga  •2ABH  |I4.50 

hlattad  hna  graffa  Praffa  dagth  adlactafflc,  Kgarry 
oannarlar  tyga  CPR  I4AAO  15  SO 

(aacial  ilattad  nartnan.  riRid  caat  with  rarnaga 
and  graaa  12S  00 

Right  Angla  Rand  tP  radiat  E  ar  H  glam  127  SO 

Right  Anfia  Band  i*  radiac  E  ar  H  glam— Cirealar 
tangac  tl7  SO 

AR  APRSA  10  rm  antanna  affaigmant  eanclctlng  ^  twa 
10  CM  wa»afaida  cart'an*.  carh  gatanrad  45  dagraan 
175  00  gar  cat 

PICKUP  LOOP  Tyga  '  R  OviRut  12  75 

TR  BOX  Pl<h  «R  laag  H  75 

POWER  ffPLITTIR  720  Klyctran  ingat  daal  R 
•atgat  IS  00 

'ff  '  BARD  MUar  AccamMy.  with  cryntal  maant 
Rirk  ag  laag  tanaffia  aataat  1)  Oo 

721  A  TR  CAVITT  WITH  TUBE  Camglata  with 
taning  MaNgarn  ti2  SO 

to  CM  OffC  PICKUP  LOOP,  with  mala  Hamadall 
•atgat  12  00 

10  CM  FEEDBACK  DIPOLE  ARTERRA  In  Ivrita 
hall,  far  au  with  garaffala  Rigid  Cakk  Ingat  1A  00 
PHAfff  ffHIFTER  10  CM  WAVEGUIDE.  WE  TYPE 
Fff  ABttIB  E  PLANE  TO  H  PLANE  MATCHING 
BLUGff.  MARK  4  S95  00 

721 A  TR  cRyittan  Haavy  tilvar  glatad  12  00  aa 

^a"  RIGID  COAX 

Oirartlanal  rawgiar  Tyga  R  *  tak*  aff  172  SO 

Mngnatran  Caagling  with  TR  Laao.  tn*d  glatad  17  SO 
Flaniffla  ffartian  Mnia  ta  famala  14  SO 

Right  angla  ffand  IS'  a»ar  all  I)  50 

fffWry  Ratatinn  Band,  graccurtrad  122  SO 

5  Ft  Langthc  Waff  Saggartad.  gald-glalad.  gar  langth 
17  SO 

Ahart  Right  Ai^la  Band*  ifar  affaac  12  SO 

Rigid  Caaa  ta  Tyga  R  '  Adagtarc  fiB  so 

Tant  Black  CU  tO  AP  SR  00 

CG  54  U— 4  taat  taiikla  cacfiaa  '4*  IC  graaaanmd 

SIS  00 

a  RIGID  COAX  Baad  Kaagartad  '4*  I  C  51  20 

hHORT  right  angle  bend  'c'  I  C  52  50 

Rataling  faint  with  dach  maantlng  '4*  I  C  5lS  M 


MOOIL  TS-2M  U 

Tact  cat  dacignad  ta  gravida  a  maanc  af  ragid  rharking 

af  aryatal  diaOac  IR2I.  IR2IA.  IR2i6.  IR2).  IR2)A. 
IR2)B  Ogaralan  aa  l‘t  raft  dry  call  ffatlary 
J  a  •  E  7.  Raw  1»  M 

i  tih  wavamatar  Ordnanca  tyga 

maramafar  haad  naw  Affaargtian 

tyga  Its  00 

5000  5500  MCS  TranimlMlan  tyffa 

1*2  SO 

ffL  wa«amafar  TyffaCWhOABM  1I2S  00 

lOCM  ECHO  b6X  CABV  I4ABA  I  af  06U-1.  2thO 
MC  ta  1170  MCff  dirart  raadmg  micramatar  hand 
Rina  gradictlan  ccala  gfne  ff*a  ta  minac  0*#.  Tyga 
'R'^  ingut  Ranananra  indiratar  matar  Raw  and 
Camg  w  aerate  Bat  and  10  CM  Oirartlanal  Caaa- 
lar  1150  00 

10  cm  harn  acMmkIy  rancuting  af  twa  S'  dithaa  with 
digala*  tawding  wngla  tyga  N  ’  aatgat  Includa* 
Uu7g  U  tyga  R"  '  T*'  lanetian  and  tyga  '  R 
gickag  graffa  Mfg  raffia.  Raw  IlS  SO 

10  rm  cavity  tyga  waramatara  i*  daag  ff*  1'  la  diamatar 
CagE  aatgut  tUlvar  glatad  5h4  SO  aa 

10  rm  acha  has  Pari  af  fff  I  Rada^  W  MS  valt  DC 
taning  matar  Saff  S«f  IIIRAO  147  SO 

THERMIffTER  BRIDGE  Pawar  matar  I  201-A.  10 
rm  mfg  w  E  Camglata  with  matar.  intargalatian 
chart,  gartaffla  carrying  ra»a  172. SO 

WE  I  I  M  tGgnal  ganaratar  2700  ta  2900  Me  ranga 
LighthaaM  taha  aaelliatar  wtth  attanuatar  A  aatgat 
matar  MS  VAC  ingat  rao  Pwr  cuggly  With  dr 
rait  diagram  USO  00 


I  E1.1I1II  .ME  .VI  iEi:\N  i:e^i  e  e». 

fell  l.lborf^  Si..  5  iirG.  >.  5.  FI  I  r  1  pli>hner  }I-II2I 
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SEARCHLIGHT  SECTION 


PULSi  EQUIPMENT 

HIT  MOO.  1  HARO  TUBC  PlJLBtR:  Oiit»«t  R«Im 
144  KW  M»  KV  At  12  A»t>.  Ovty  RaIU 
Ml  MAA.  P«tM  iiir«tiA«;  I.  l.t.  2.R  AiitfAtAr  laMt 
••ltAA«:llS«  4Mt«24«Oe»«.  U«m  7110.  4  «2f  6 
l-'77\.  l-*7).  Nm  •  IIIAOR 

ARQ  IS  POLK  MOOULATOR  PmIm  WiRtA  .»  tA  I  I 
MWfA  Mr  R*a  r«t«  C24  U  I34t  P»«.  Pt  fwr  Mt 
U  KW  CMTfy  JmIm  t4«t0 

TP«  )  PULtC  MOOULATOR  PA  AM*r  M  A«A  24 
KW  02iR  KW  fk\  A«I*A  rat*  2«0  PPR  I  I  wlef*- 
•M.  AAlM  IliiA  iAiKaRA»c«  !•  Aliiit.  CIrvWf  mtIas 
rAAftliW  ••tMaa  *4  DC  RMAfianr-4  tyt*.  U»««  tw« 
TOS-A'*  M  rMtlR*r».  ill  «.  40t  cytl«  IaaaI  Hpm 
wit  A  All  twAM  $41  M 

AP^.If  MOOULATOR  OCCK  CawaMa  Iam  tvAM 

171  •• 

APS  to  Law  vwttAfA  aawat  tvAAly  Iaa«  ImKaa  III  M 
BC  12038  LArAA  aaIaa  ■ARclAtAr  tl2l  OR 

BC  ;iRA  PwltA  WARAlatAT  tUI  M 

721 A  WARAAtrAA  mIaa  trAAtfAraiArf  til  IR  aa 


PULSE 


EQUIPMENT 


?ULSE  TRANSFORMERS 

BEK  .2741  UI.W 

G  C.K  .2744. A  II  I  KV  HifA  VAltAfA.  3.2  KV  Law 
VAttAAA  «  2ai  KW  AAAT  <27R  KW  MAA.)  t  WlffARAf 
AT  ^4  MiCTAAAC.  •  MR  PPS  S3R  M 

W  C  AOIMIT)  HI.VAlt  lAAWt  tTAAtfATAIAr  W  C  lAI 
AaRaaca  rmtlA  IR  aMaa  Ia  MO  aOm*.  Ftaa  faaaa;  II 
Ar  !•  2  AM  2  AATtlAAt  AAFAilAl  CAAAACtAR  AAttAEl  |A 
All  134  OR 

W.C.  KS  MOR  lApat  trAAtfArniAr  WIrRIaa  rmtlA  Aa- 
twAAA  tAnniAAfA  3-1  aaR  1*2  it  t.I.I.  aaR  RrtwAAA 
tATAilAAlt  1-7  ahR  I  2  it  2:1  frARVAnry  rAAf#  MR* 
I2R  c  R.A.  PATwatiAy  awta  ti  M 

G  E.  RK2ni  RAOAtKiAA  RAtA  Ul  PPS.  Prl  Iwp  10 
ORiAt  %m.  taip:  410  OKaia  PmIaa  WIRtA:  I  MirrotAr 
Prt  lApvt:  I  I  KV  PK.  Sat.  OvtpAt.  21  KV  PK 
PaaA  Owtpwt:  MO  KW  RlRar  271  Aaip  144  M 

W  t.  tOiRR27i  HI  VaH  iapwl  paIaa  TrAAtfArwAr  127  10 
G  C.  K24MA  Will  fATAlAA  liKV  4  mlerp  tACAnR  pultA 
A«  prl  .  tACAwRary  RaUvart  I4KV  Paafc  pawrf  aaI 
IMKW  G  C.  134.10 

G.C.  tK274iA.  PmIm  lapwt.  Una  ta  MataatrAfi  S3I.M 

t*?C2  UtaA  PvliA  AT  BlAcAinp  OwtllalAr  XFMR  Frap 
Maiitt  7M-II0  ry-t  wiARIaat  tarat  ratiA  I  i  :l  OiwiAn- 
tiAiit  I  IS/IS  ■  I**’  IP  12  tl  M 

P««tA  ISI>AWP  L.42I43I  tOM 

PwlAA  l34.BW.2r  L-440RPI  12  21 

RAV~WX42Mf  tIRM 

6  C  — KM24nO  tM.OO 

GE— KI2IIR4I  tIOOO 

U2~7IM  312— 7171 

312— 72IO-2A  312—7211  2D 


DitA  far  ParaAwla  3t'  H  M 

"fy  APS- II  AnlAAaat.  Naw  IM.M 

AN  MPGI  Aatanaa.  Ratary  taaR 
typa  AifA  »aaaR  tcAAAAr  AAtawaa 
a»MWMy.  larlttRiAA  A#rw  paraiam 
raRartAr  Latt  UtAraal  aiaaKAA. 
itwt.  IR  Ra«  tAAtar  maw.  Apprai  12  L  i  ^  « 

3  H  UamaR  (Gaa‘I  CAAI-I4IMMI  I2M  M 

APS-4  3  ta.  AAtAAAA.  CwWRlAlA  |4*«  RitA. 

taaR  RIpAlA  RlrartWaal  taaplAr.  all  ttaaRarR  I*  a  *• 
wtAARAlRT  Dftya  aatac  aaR  taar  aacAAPitai  tar 
AarltAAtAl  aaR  vartlcAl  aaaa.  Naw.  aampIMa  HS.M 
AN  TPW.  PatwAaIIc  RUA  typa  raRattar  aptrai  ir 
RlAM.  CKtrAMAty  HpAtwalpM  tAAttHKiiAA.  Naw  la 

3  eamRAi  caaaa  .  Ml  M 

RELAY  SYSTEM  PARABOLIC  REFLE(  Ton* 
•pprat  raapA.  20M  la  MM  am.  OlaMtlAAt;  4  a  i 
rartanilA.  aaw  3 

TDV  *‘JAM'*  RADAR  ROTATING  ANTENNA.  10.^ 
3R  Rap.  PAAM  III  V.A.A.  Rrtva.  Naw  II0B.M 

OBM  ANTENNA.  DaaI.  AatA-tA  AprA  parpRalAt  a^ 
RipalAA.  Frap  caiwraia  l.iRR-4.M0  bk. 
wacAaiiUm  tM.M 

ASI2I  APR  Caaa  typa  raca*«ta«  aatAfinp,  lOM  ta 
MAppayalAA.  Naw  MJR 

I40.AM  MC.  CONE  typa  aAlAAfla.  raapMa  wMA  M’ 
tArtiAAAl  ttaal  wait.  layt.  taAiat.  earryUp  tpaa.  m. 
Naw  V4MR 

ASO  3  CM.  aalAnaa.  wtaR.  aa  rpaR  H^iR 

VAGI  ANTENNA  AS  4aA.  APC-4.  I  alAMAatt 


MAGNETRONS 

Erp.  Rpnfa  Pk.  Pwr  Ontpiit  Pn 

mA^mtrnt.  rsKw  t& 

zno-sno  me.  2ift  kw  $» 

SJMKMmt.  50  KW  IS 

3970333  PM.  2B5  KW  t» 

2N2>101t  PM.  m  KW  sn 

27IO>2tlOPM.  29  KW  t2S 


PULSE  NETWORKS 

IIA— I.4MIR'  II  KV.  “A"  CKT  I  micratar  .  400 
PPS.  M  aAwt  Imp  142  M 

GE  «l€3.|.2ROO  I0P2T.  4KV  E"  rifTpIt  J  aac- 
Haai.  .1  altrataaaR.  2000  PPS  10  aAm«  IwaaR- 
AAAA  tl  10 

G  E.  alE  I).S4II0  1.2  24  403)  IOP4T;  3KV. 

CKT  Oaal  Ualt  Ualt  I.  1  SartiAfli  14  MitraaaA 
•10  PPS.  10  aAmi  Imp  -  Ualt  2.  I  Sartlaat.  2  24  alera- 
•ac.  401  PPS.  10  aAait  imp  10  10 

7  IE3.I-200.I7P  7  1  KV.  E  *  Clrrait  I  mirratar 

200  PPS.  07  aAmt  impaRanra.  3  tartlaat  $7.10 
7IE4.I0MA7P  71  KV.  **f”  rlrtplt.  4  tarttaat.  IR 
aiitraf  ■  M  PPS.  07  aAmt  impARanrA  III  OR 

7  IE3.3.70O.OPT.  7  1  KV.  E  "  Cirrait.  3  mirrpaar 
20R  PPS.  07  aAmt  imp  .  3  tartlaat  |I2  10 


R.  F.  EQUIPMENT 

LHTR  LIGHTHOUSE  AUCMBLV.  Part  at  R?«IR 
APG  I  A  APC  II.  Racaitar  aaR  Traat  Ca^itiaa  w/ 
aMAt  Tr.  Cavtty  AaR  Typa  N  CPLG.  Ta  Ravr.jNRa 
2C40.  2C43.  IB27.  TaaaMa  APX  24M  27M  MOB. 
Silvar  plAtaR  MB.M 

APS.2  lOCM  RF  HEAD  COMPLETE  WITH  HMD 
TUBC  l7llB)  Paltar.  7l4  Mapaatraa  4l7A 
All  ^a*  rifIR  raaa.  lael.  rear,  traat  aaR  t2lilM 

Bapcwa  lliAtAaata  AAvlty  IR  «m  witA  mtalatara  7t  RAN 
DC  FM  matar  Mlp  BarnarR  Rtca  147  SO  aa. 

T  l2l-/APN.If  10  cm  raRar  Baaraa  traatMlttar  poM- 
AOa.  UtaR.  Iaaa  twAat  III  M  AR. 

Pra  AaipIHUr  cAvHiat  typa  *‘M*'  74lblMGL.  ta  Raa 

440A  lipAtAawta  tala.  CamplAtAly  taaaAla  Hamry 
alNar  plAtaR  raattrwetiaa  |37  M  AO. 

RT^32APSIA  RF  HEAD.  Campl.  wttA  73IA  MMAiWRa 
mAAAAt  Auita  atmr  TRA  ATR  723  A/B  taaal  RAA. 
aaR  Aaaron  maaat.  pra  AatpHSar  UtaR  Rat  fm4 

caaR  twTlR 

AN  APS  IIA  **X‘'  BanR  rampi  RF  AaaR  AaR  floR. 
laci  721  A  map  aaR  mApaat.  twa  723A  B  khelpRAt 
(larAl  aac  A  AaAcan)  IB24.  TR.  rrw  aa^l  RwaiMir. 
HV  tapply  Atawar.  palta  itmr  PaaA  Pwr  Oat}  01 
KW  apa  lapat  III.  4R0  ey.  MaRalatar  palta  RRFR* 
ttaa  12  mirratar  .  apt  i3KV.  PK.  Palta.  wItA  alt 
tuAaa  lari.  7IIB.  1211.  BKR  73.  Iwa  72‘t.  CamalAtA 
pAf.  t3M.M 

%  BAND  AN  APS2  Camplata  RF  AaaR  aaR  maRalMar. 
laclaRtap  mapaatraa  paR  mpABW.  4I7A  miiar.  TR 
raraivar  Raplaaar.  Alawar  ate  .  aaR  ramplata  patAAT. 
WitA  fahat  ataR.  fair  raaRitiaa  tTf  RR 

AS8  MO  MafAcyrlat  RaRar  Raraivar  witA  tara  61  440 
ilpAtAaata  cavitiat.  aaw  latt  taAm  137  M 

iO  CM  Rat  Amy  latt  Laral  DSC  TaAa  Caatittt  at 
mlaar  ttaRilirar  ra«ity  10  MC  praamp  AFC  laa. 
Amp  flatt  A  raMat  p  a  APS2  137  M 

BCR  120  RF  HaaR  Carnal  w<tA  HarR  TmAa  Palaar  a/A 
2  AMmiaam  O^amt  MTO 

la  TanRam  CampI  W  TaAat  flM  00 

Mark  4  RaRar  Caat4la  (FO) 

CampI.  *‘L’*  BanR  RF  Pkt  c  a  Mataatraa  OSC. 
Paltar.  Rn>r 

H  V  Pawar  Sapply  Camplata  UlO  M 

III  V  Al  cy  AfAratiaa 


DELAY  LINES 

0-i03lM  Dalay  Lina  Small  tuaattty  avkilaWi 
O  IMIA4  .1  mirraaar  ap  ta  20M  PPS 


Etactromafrwtt  far  mM 
GE  NUfr^att  typa  MT 
tacaa  variaMa.  2  ft' 
RWaOta.  IS*  Naw 


MAGNETRONS 

31S0437Smc 
2i75-2M0mc 
2i7V3200nM 
2B0O-3O25fiM 
CacA  SAAOO 
$150  00 


SUPERSONICS 


Mow.  OMarantaad 

QK  •IIRayttwoi) 

FILAMENT  TRANSFORMER 

kbovA  115V  BO  cy  Rri.  tour  •  3V 
k  Sac.  50000VT  $27  50 

■natrao  Kit  at  tour  QK  •  2$7V33n 
IC  Ina.  «  tranatormar  $250  00 


PRECISION  CAPACITORS 

0-IA3707:  0.4.  mtR  •  iMO-vRc.  —00  ta  plat  II  Raa 
C  34  30 

0  IS30tU.  I.l  mtR  «  MO  vRc.  I  ta  plat  01  Rap  C  $2  00 
0  I7RMI.  0  112  mfi.  300  v.  400  ay.  — M  ta  plat  11 
Rtp  C  32  M 

0  104PM:  2.04  mtR  M  20R  vRr.  R  ta  plat  M  Rap  C  32  M 
0  l«iRi44  2.10  mtR  €  2RO  vRr.  R  ta  plat  II  Rap  C  II  00 
0  llllll:  .1  mtR  It  400  vRr.  — M  ta  plat  •$  Rm 


VO-2  MARKER  BEACON  EQUIPMENT 
CampI.  lattallatian  ia  Trailar  w  Gai  Gaaa* - 
afar— WRITE 


ICC  I  KW  PultaR  Oatpat  P%p  TanaM# 
114. lAA  mr  iRi  moRalatInp  paltat 
4-10  mirra  tac  ramp  illv  kOry  ac  pwr 

tapply 

ViRia  aatpat  rataivar  New  •  taArt  IIMM 
Wavamatar  far  aAaat  171  00 

Oipala  Array  far  aPava  tA3  00 


30'  US  ARMY  SIGNAL  CORPS 
RADIO  MASTS 

Cwmplata  tat  far  araclian  at  a  tall  Rat  tap  anitfina. 
rappaR  plymaIR  ewattrarlian  talaaramwp  inta  I 
faat  tartiant  far  aaty  ttawapa  aaR  traatpartafiaa 
paHael  taf-ap  tar  pattinp  aal.  SappMaR  ramplat 
camplata  matlt  AarRwara.  tAippinp  arat»  SAip 
art  APpraH  300  lAt  Sia  Carpi  t2A2iy.22 

_  Naw  lia.M  par 

All  merrli.  Ruar  Hall  itnlrra  pnifiiotljr  ftlirtl.  .All  pHrea.  $.43.H.  N  $  .1  Hritd  H  43  np  I  hk.  43nly 


MICROWAVE  ANT 


RF  EQUIPMENT- 


ELECTRONICS  — Apf./,  1950 


V 


i 


SEARCHLIGHT  SECTION 


1 


first  time  in  RHS  history! 

Special  Purchase 

wImI«  qwoiitiHes  lost! 


RADIO  HAM  SHACK  Inc. 

189  GREENWICH  STREET  .  NEW  YORK,  N.  Y. 


I2SM7 

U*hK7 

7 

l.»'*N7 

U«*W7 

I2^K7 

\:/A 


ff  »  W#  made  o  OMco  •  m  •  o  •  titofimo 

eorclNlse  one  aow  yoy  <yn  b«w«  . 

fit  ey  IH«  terrific  snvinft  No  need  to  tell  yoy 
tHose  yvo  the  most  sonsotiofsol  vylyos  in  eyr  his- 
yt  Jysf  looli  yt  the  listing  holow  compyro  thy  prices  you’ll  know  whi 

s«y  Ihyt  yyy  myy  never  ypyin  come  ocross  y  real  sovHips  opportynity  like  this! 

DIODI  GAS  RICTIFIfRS 

t  s  41  min 

I  4t  tftyh 

M  Vt  1i?7A 

H  ni?! 

I  os  NX  lit 

PENTODIS 

t  II  te 


miniatures 

I  .17  son! 

2S  sooe 

CATHODE  RAY  TUBES 

Si  Is  iCPi 

4  ly  SCP; 

ifP7 

I  1«  SGPl 

1  ry  siPi 
7  7y  SIP? 

5  tS  SLPI 

2  «•  TBP; 

2  ys  «Lp; 

2  «S  ««2 
t  RS  VOS 
2  iv  see  lAPi 

CRYSTAL  RECTIFIERS 

I  4S  <H7IA 
AS  lh2)B 
At  IN27 
SS  IN  14 

KLYSTRONS 

t?2  SO  72\A  B 

74  AS  7?AA 
t  AS  r7iH 
14  ys  ;:4C 

TWIN  PENTODES 

SR  9S  A79UHF 
I  Sv  Nt2A 

TETRODES 

t  .»•  NKHS  S02I 
14  21  7ise 

2A0S  rise 

1A2S  Riy 
12  45  RAO 
24  45  Ml 
I  ty  M5 

t  I  4t  1414 

GAS  SWITCHING  TUBES 

iB:4  TN  E4  59  IH21 

IB24  TB  2  79  IBM  enti  TB 

IB7:  TB  .  7  95  :?l  A  tfitl  TB 

IflTt  .79  724B  OMI  TB 

IBUIUA  I  R9  1940  Mt4  iioe* 

PHOTOTUBES 

ir24  I  59  950 

lP14  2  94  95lA 

TWIN  TRIODES 

2C2I  BKIS  t  24  2CM  BKH 

lP42  .24  BK59 

MAGNETRONS 

2121 A  I  7  95  2144 

2122  .  7  95  2I54B 

2t74  4  95  5129 

2127  12  75  5110 

2J1I  9  49  7i4AV 

2J12  12  95  725A 

DUO  DIODE  GAS  RECTIFIERS 

tB?2  ELIC  SI  94  CKI405 

4B24  ELSC  t  m  CKI004 

SPECIALS 

4022  59  95  1425  9mm  emi 

40U  9  95  <  429  toAinf  eye 

7907  9mei  emA  29  I4.li  4mm  emp 

559  UHF  eioe*  .90  1454  keom  4mp 

1424  4m«  omp  .47  BEL2I  spark  IM 

1410  prkitti  4mm  keieOe  S  49 

BKoe  <441  Ovedlede  voe  roct  .42 


2APl 

5AP| 

iHPl 

JtPl 

tOPi 

lOPi  I 

tt.PI 

lAPlO 

SAPi 

SAP4 

SHPl 

5BP4 


47  HV4II 
5  94  VTI27A  latTS 

THYRATRONS 


voltagV*regul^tors 

t  9S  OCI  VBIM 
44  001  VBIS<1 

•74  19 

ACORNS 


JHT  1291 
Tim  1294 
T1  KS 
34  >4 
T«i.VIT 
.W4 
TV! 

.sr4 

.sr4M 

.SV4fi 

&>%4 

SK4(2 

AY  Trsr 

A\4(i 

A2,T 

524 

AST 

0441. \ 

ASA 


TRIODES 


49  4U 
99 

»J  .V>95 
72  AOHA 
91  .Vi|2ir»T 
47  M1YA 
94  M 
94  .SA 
34  A? 

4A  AN 
94  A9 
47  701,7 
34  71  % 

42  :a 
.99  7A 
94  77 
•4  7H 
.44  M) 

>7  91 
94  Hi 

44  hT 

•7  h3V 
74  94  67.4 
74  H  .S 
.47  9UY 
97  1171.7 
97  M7 
•;ii7v7 
1171-7 
M  I17Z3 
.44  117ZA 


149  40  M  Ur  I  in 

I  n  9014 
29  •025 

loeo  fl21A 
25  21274 

140  t<2lA 
19  1  0424 

145  HVEMAO 
99  MLlOl  GL90S 
I  I  99  WLIM 

7  91 

DIODE  VACUUM  RECTIFIERS 

•i  49  ton 

I  49  14M  WLAC 

.  .40  0472 

IB  et  B4*5 

m  vuiii 

•  19  WISH 

50  WLAIA 
40  4C4 

•9  kILtOO 
•9  1904 


ASB7 

AS<*7 

AS|>7<} 

As  FAD 

ASUA 

ASIJ7 

ASMA 

AS2.S 

ASK5 

ASKA 


I2S 

iUSA 

US7 

12Si4iiT 

12SII7(JT 

iliATA 


PHONE  DIGBY  9  0347 

Pricot  Syhiocf  7e  Chynqe 
Withoyt  Notice 
All  Merchandise  Gyoronteed 
FOB  N  Y.C  Minimum 
Order  $10  00 
20\  Deposit  Rcqwirod 


April,  1950  — ELECTrONiCS 


OIL  CONOENSIRS — OC  RATINGS 
9t  1  mM  t  A  mid  iimov  m  44 

26  mfd  Ani*v  iS  1  (uld  I  44 

6  mid  29  26  mtd  29(iUa  I  14 

t  mfd  wahF  2«  6  mfd  I  24 

2  mfd  dni>v  2t  2  mtd  26tiUT  I  4* 

2t2  mfd  AiH>v  9?  01  mfd  3i«a»v  I  47 

4  mfd  97  >16  mfd  KaUhr  I  14 

6  mfd  marv  47  1  n.fd  StM«»v  i  J4 

9  oifd  dfiOv  I  49  26  mtd  »««>v  I  «9 

10  mfd  I  19  6  mfd  I  *4 

lx  I  mfd  liMMiv  94  I  mfd  2.14 

26  mfd  |iM9>v  24  2  mfd  I  47 

6  lufd  t(M9)T  .64  4  mfd  3iaa»v  4  A9 

1  mfd  liMKrT  44  1  nvfd  3iMa»v  2  44 

2  mfd  I'VMtv  44  26  mtd  4<BMnr  I  49 

4  mfd  I<MMhr  I  24  6  mtd  40i«nr  2  44 

9  mfd  |0iv>v  I  94  I  mfd  4ii>a»T  2  74 

10  mfd  l>«a>v  2  47  2  nJd  4<iiNhr  6  14 


16i«»T 
l.Vihr 
l.’amv 
1619>4 
1  Viiiv 

2*nnrif 


TRAHSEORMERS~-3aOv  40  CYC 


612  64V-S12  5  «•  427  m 
6s6v  «9  AA  4v  «»  26A 
646  1  in'  «*  6  \ .  4  6v  I 
41  I  AA 

lOv  (T  «•  A  69  A  3*  < 
f»  2  6A  A  9v  <n  M  I 

220  440  {.rt _ 


SELENIUM  RECTIFIERS 
FULL  WAVE  BRIDGE  TYPE 
tM«  9(  output  4>  14  9«  |M 

Mai  IM  <  urrrnt  PiKv 

12  12  94 

2  4  i  44 

A  4  4  49 

130  9  49 

17  6  II  49 

2n  ti  17  49 

3*4  O  24  49 

:%2  o  24  49 

1)6  <>  69  49 


FILTER  CHORES — HI  V  INS 


COMPONENTS 


EQUIPMENT 


'-rt  niifiM  rrramlc  Ci't»d^n*»i»  . 

'•  miidd  huit<4i  nmdrtiorr*  .  .  . 

iurii*<l  rvramirvtfi  rrr«l  thru  . 

4  30  tumfd  {‘rrimii'oti  trtmnk#n 
t',  60  mmM  air  trirnmns  ■rr*^ilr'.»rr 
lUO.  14‘*  minM  air  trimmer*  ft.-rr«dri' 
Vi  mmfd  *.KV  t«K  taruuru  <imdrri*irr 
1  ntfil  Oiidi  dueui  i  <>n<lMiw>r  il62  in  l» 


24  0 
.30  0 
6A  0 

Output  I 
N  4  urr»Di 


ItiO  national  taruhla  300  mmf 
1^  44nf  %ar'.abi«  63  4.i.6  mmf 
<aii9  tartaliia  11  5  30  mmf  i**h  ' 


iOFl 

40K1 

4IUI 

SINGLE  PHASE  FULL  WAVS 
Input  10  A  19*  A< 

l.*P*  *  9 

6UI>I 

2IIK1 

206*1 

20K1 

2021 

iOK2 

2Uk3 

20K4 

20K6 

JtikA 

20K7 

2026 

20K10 


mr^attela  IF  f«>tl  d«Kibl#  alun 
Thirty  IK  coil 

kO  m«^#r  oac  ml)  for  AR<'9 
'«»  mater  I’A  Anal  mil  for  AMi’S 
4  1  6lA  meter  Wmton  Vni 
iet.6  ilatibal  matat  WMt<«  601 

it.  I2t  filiratora . 

t'  rruit  hrcaAar  IS  amp  .  . . 

J.ir  kat  . 

200  watt  poarar  auppty  kit.  nnapleta 
406  wait  modutatiim  tfurmar  ^3.  9|6. 
100th 

Output  xfrrrmar  m\.’  prl :  6600  ahn. 

•a«*  0  a  16.6  .600  .  ... 

600  wait  It  S  ohm  Rhaowtat 
I>n«ar  unit  WK  39  wan  ... 

Ilnm  riimat  for  abora 
Rotary  iwitrh  OR  Myeaiai.  2  dark  MIMT 
I'iata  rapt  caramlr.  2i2.  907.  atr 
l*'.ata  rap«  caramic.  aaOA.  9is.  atj 
t'oupiinai  mramir  la*  ta  6i* 

I'oupl.nft  oaramir  <4*  U»  S* 
t'ouplinfi  •'wramlr  9k*  to  S* 

«  mta)  aorkrt  iwraitiir  2  prone  9/.12* 


SOCKETS 


SEARCHLIGHT  SECTION 


P.O  B.  N.V  C.  MtnHnttM  OrBor  $10 


20%  D#ao4H  RadMi'oO 


RHS  Warehouse  Cl  earance 

Profit  by  these  spectoculor  values  I  We're  cleoring  our  ware¬ 
house  to  moke  room  for  incoming  stock  I  Everything  goes  I 


siuin 


TRANSFORMERS— 11 5«  60  eye 

HS — H*rm.  SmIcJ  FS— Full  Shull 

OF — Open  Fromc  FI — Fully  Enclosed 

St44)M>ARirh:  WM  Mt  « 

119  A.VVtv  •  ir26  arnia  lARV  li«t  36t  9 

<»K  A2.v>v  nr  69.6IW  rtr  JAiRHr  96  06A  arm*  17  It  I 

HA  26iatir  iSrna  M)  6| 

>•*4  2^a^»  *f  3  ma  A  1v  A9  2  6tr  0  29  3  3: 

HH  lAtaiv  <A  4  tna  V9th.<y-6.Vhr  m  I6(i  ma.  A  3v  «»  V9  S|  6| 

II.A  I.64IIV  4  6  ma  3I«»^4V  640*  A  9*MI  ma  |«  6'  1 

KH  1120-4WU20V  96  6iN>  ma.  12v  in*  ti  I4A.  2  6v  IS  10 6  .  I7v  46  2  6A.  62v  m  26  ma 

Il6  23i>pc1  46  7|  It 

ltd  926v  4»  10  ma.  626AV  626tr  •  AO  ma.  2s6t  •  69.  A  6v  CT  #  6  69.  6  Iv  96  29. 


ltd  926v  96  10  ma 
A  3v  #  I  9 
6'K  7<a»-0.7tV>tr  m 

KK  AiYwy-umv  2 
KH  iJfMVASOw  Z 
H.A  426>4y^2.6v  Z 


(MVASOw  4  |«ti  ma.  A  6v  tT  96  A  6A.  64  «|  A9 
6>4y-42.6v  Z  76  ma:  A  Sv  m  I  69.  5v  •  69 
6  0-4 1 9a  4  AO  ma.  6v  iJt  *29  116  fto  dual  pH 
6-0-en6v  m  160  ma.  A  3a  96  2*A:  6a  aa  39. 2  6a  <'’ 


mfd  2*««»a  I  24  1  mfd  TViOv 

n*f«l  2*e*ia  I  4»i  .*1  1  n.fd  7.6i"‘t 

mfd  2>MM»a  3  n4  ir2  mM  l.n**’ 

HIGH  CAPACITY  CONDENSERS 


ks  406-O-en6a  m  I60  ma.  A  3a  <T  96  2*A:  6a  «a  39. 2  61 
M.H  40IV  3l6-0>1iVv  3i&e  ^  jini  ma.  2«A  6a  96  AA;  6a  •  6t 
HA  .6iii»-6A.V4h  .TH.6a  «  2tZ  nm.  3«A  3a  96  A 9  6a  96  6A.  2 
y  y  326~0-626a  h  12  ma.  266-0-  266a  «a  210  ma 
HA  »M»-O-J0rhr  Z  A6  ma.  A  Sa  96  2  69  A  Sa  «6  lA.  2k6a  < 
ll.s  I2tw>-120a  91  .90  tna 
11:4  sih  o-iura  69  226  nsa  6a  «6  2  9 .  6a  «»  4  9 
l‘l.  0-17  4  *21  A  26  Aa  «6  44M>nui.A  4a  «6  6A :  2  Aa  <*T  •  2  6.9  prl  116  260 
Sf<.OM>9RIKS  99«t  Hi  W  |>  Pf|«a4  S6<  OSl> 

OK  16  nr  3Aa  a»  169  lA  A  A  3|  $R  rMHd  A  3a  9AI9.2 


191. 1 

IaKI 

16K1 

IHJl 

t6K2 

lHK3 

iHKl 

{6K6 

Input  A  46%  9f 

*>P*  # 

4()i  M 
40  K I 

40  K I 
40KI 
4<»2I 
40K2 
4022 
4AK1 
40K6 
4024 

Input  6  I2A*  9t 
Typa  # 

40(11 


HA  Atio  hy  96  I  ma  Vnmi  «)hma  1 

HA  329  hy  te  2  ma  iVei  nttma  I 

ll.A  2<M>hy  *  lOma  62nOoiin«  li 
1-1  AOhyeaAOma  240nhnMi  A 

HA  60hy  «a  26ma  HTiiuhtua  I 

ll.A  16hy  (A  70ma  6l6M.hn*e  3 

KA  lOhy  61 '200ma  hSohiua  3i 

KA  3  dOhy  aa  260  ma  ronhiTia  Al 
Ktl  to  ‘2ti  by  *  66  ma  2(HN> 


6  0  M  3S 

C— t»y  Tep»»d 

4>utpui  6a  IM: 


THREE  PHASE  FULL  WAVE— Briiya  Rp<tt»i«r« 


tyutput :  lS#a  IK. 
IMM.urrwnt  Prlca 
u  lia  SJ 


40031  u  lia 

40K3I  I  9  16 

40K31  4  76  27 

40K31  6  0  32  SA 

40J31  12  0  S4  •*6 

Input  246%  I M  Output  A  3A#a  IM. 

Type  t  Mai  IM.  f  urrant  Pr' 

401  fAI  6  27 

401.A1  1  4  33 

40»'A1  4  76  44 

40hAl  9  0  6J 

VU61  .  13  0  AA 

CvtMS  rAttaaa  ean  b«  ineraadad  2  to  2  H  Umaa  by  tea  ooollac 


ATII  in%arrar  Ita  (m  10  110%  .91' 

imtw  nut  hew  fl.AS 

AN,t”»99  I  I  MF  rwrattar  N-w  J.H 

lit'  |iM4  tetw  rwmrdar  New  lli.6A 

Itt'  S'.‘i9  131  imiltar  lOi  194  tar, 
muduiata<|  New  Ei.SA 

hr  t;n  fjihw4>  Oirl  Mhatrw.rn  ill 

MtMTSK  tmittar.  7  ttuilni  unit*,  dyna 
motor.  Lika  New  OLSA 

IP  Alutt6  race. ter  .  I  awl  TM 

IP  7.V1  rai*a»irf  Saw  fH 

IP*  413  ratwivar  .  r*a%l  M.M 

lit'  4'.A  m<Mlulator  Naw  t.Ai 

Ht'  494A  motrid  bnt  Ht*RM4  I'mwI  3  49 
Ik*  SPAT)  IfiierphtiOa  ampPAar  Uka  Naw  A  69 
IP  6i»tA  ccmtrol  hot  H4'R.Mt  ITead  .49 
IIK  2t  ralav  tnr  IM'HU*  Naw  t.M 

Hh  X3  ralav  for  H«*HI99  I'aad  1.69 

tTl  .Nat?  unit  w'tPO  K<'  aryaial  Naw  I4.6A 
lunutant  ViiKapa  iraaaformar.  enia 

I6h  tAO  AOr  la  llSf  I  TA  out  .  Naw  IA.M 
tFMI6  dynamotnf  Itv  DC  la  lOA  ma 

mat  out  ....tkood  S.tA 

K.F^I  rnuodatioa  unit  Dond  4.fi 

KMltOlS  wira  raeordar  UR.  ■'oeaplat* 

tlond  67.1# 

LM7  or  16  frariuanc*  mMar  Hand  17  M 

MN364'  minpaae  raealvwr  . .  Hand  14  6A 

91110  dynaralr 'bawl  mika  . .New  4.61 

rK.64  dynanaitar/H<7R.'.il2  ......  Hand  1.6# 

m7A  rth*atur  puwar  euppiy  ...  New  4.6# 

KR6  ARN9  rerHvar  .  New  7  •# 

Mt'R616  aitlmatar.  ituaplala . Naw  26  6A 

T17K  rarbim  mika  (2<Mid  .6# 

TSlR  ftald  mlerophnaa  radUMoada  (kaal  16  66 
Tl'16  tualog  ualtylM'ttS  New  1.76 


PHONE  DIGBY  9-0347 

Wrft#  F«r  mNiiitHv  ^rfeat 
PrH#6  tybiAct  fo  ahoaid  viHioyt  ikAtK# 
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RADIO  HAM  SHACK  Inc. 

189  GREENWICH  STREET  .  NEW  YORK,  N.  Y. 


SEARCHLIGHT  SECTION 


D.C.  MOTORS 


Write  for  Catalog  NE100  u.  i.  ut«»*-ai4o 


A.C.  MOTORS 

S07 1 « JO,  D«lco.  I  1 5  V  ,  60  Cycl«,  7000 
'pm  fric*  $4'S0  McK  mmt. 

Hay<lon  Tim- 
mg  Motof,  I  10  V  ,  60  I 
Cycl*.  2  2  w  ,  4/S 

r  p  m  20^ 

ffi€»  $3  00 

Type  t600  Moydon  Timing  Motor — I  10 
V,  60  cycl«,  32  w  4  rpm.,  with 
broke  Price  $4.00  each  aet 

Type  1600  Hoydon  Timing  Motor — I  10 

V  ,  60  cycle,  2  2  «•  .  I  /240  rpm 

Price  $3.00  eacK  aet. 
Type  1600  Hoydon  Timing  Motor  110 

V  ,  60  cycle  2  3  «  ,  I  rpm 

Prtca  $2.70  aach  aet. 
Type  1600  Hoydon  Timing  Motor.  110 

V  .  60  Cycle,  22w,  I  l/5rpm 

Price  $2.70  eacli  aet. 
Type  1600  Hoydon  Timing  Motor  1)0 

V  ,  60  cycle,  3  5  w  ,  1  rpm  With 
thift  unit  lor  outomotic  engogmg  or.d 
diyengoging  of  geory 

Price  $3.30  ea.  aet. 
Type  1600  Hoydon  T iming  Motor,  I  1 0 

V  ,  60  cycle,  2  2  «  ,  I  /60  r.p  m. 

Price  $3.00  each  act. 
ladera  Air  Dcvicei  Type  J33  Synchron 
out  Motor  )  I  5  V  ,  400  cycle,  3  phote, 
8,000  rpm  Price  $8. SO  each  aet. 
Telechraa  $yachraaaat  Motor,  Type  63, 

)  I  5  V  .  60  cycle,  2  r  p  m  ,  4  w 

Price  $S.OO  each  aet 
Oarbor.Colraoa  Control  Motor,  Type 
AYLC  5091.  24  yolty  DC  7  ompy 

1  RPM,  Torque  500  in  lbs  Con 
toiny  2  odjuytoblc  limit  yaitchey  with 
cemtoety  tor  pnyition  indicotion  Ideal 
*"r  uye  ay  o  remote  poyitioner  or  o 
tieom  or  televiyion  ontenna  rotator, 
will  operole  on  A  C  60  Cycle 

Price  $6  SO  each  act. 

i  SERVO  MOTORS 

CK  1,  Pieaeer,  2  phote,  400  cycle 

Price  $10.00  aach  aet 
CK  2,  Piaaear,  2  phoya  400  cycle 

Price  $4.2S  aach  aet. 
10047-2-A  Pionear  2  phaye,  400  cycle, 
with  40  1  reduction  gear 

Pnea  $7.2S  aach  aet. 
PPI  4*  6  Diehl.  Low  Inertio,  I  I  5  V  ,  60 
cycle.  2  phoye.  .3  ompy  10  wott,  out¬ 
put  Prica  $34. SO  aach  aat. 

rPI-3S-16  Diehl  Low  Inertia  20  V  ,  60 
Cycla,  2  phote.  I  600  rpm,  85  ampy 
Price  $10  00  ea.  aet. 
»P  2S-3  D.rhl,  Low  Inertio,  20  V,  60 
cycle  2  phuye  50  ompy  ,  3200  rpm 
Price  $10  00  each  aet. 
CK2,  Piaaear,  2  phote  400  Cycle,  with 
40  I  reduction  gear 

Prica  $6  SO  each  aat. 
MINNIAPOLIS-HONIYWILL  TYPI  * 
Part  Na.  CJ03AY,  115V,  400  Cycle 

2  phote  built  in  gear  reduction.  50 
Ibt  in  toroue  Price  $8  SO  each  eat. 


Price  $10.00  ea.  aet. 

Schweia  Free  &  Rote 
Gyro,  type  46800. 
Some  oi  oboye  ac¬ 
cept  later  deyigrt. 

Prica  $1S.OO  each  aet. 
Sperry  A5  Directional 


S06962S,  Dalco  Constant  Speed,  27  V 
120  rpm.  Built-in  reduction  geory 
and  governor.  Price  $3.90  aach  act. 

A-71SS,  Deleo  Constont  Speed  Shunt 
Motor,  27  V  ,  2  4  ompt.,  3600  r.p.m., 
1/30  hp  Built-in  governor. 

Prica  $6.2S  aach  aat. 

C-28P-1A,  John  Otter  Seriet  Motor,  27 
V,  0.7  ompt.,  7000  rpm.,  1/100 
h  p  Prica  $3.7S  each  aat. 

Jaeger  Watch  Ca.  Type  44-K-2  Con¬ 
tactor  Motor,  Operates  on  3  to  4  5 
volts  D  C  Mokes  one  contoct  per 
second  Prica  $2.00  each  aat. 

I  General  Electric  Type  5BA10AJ52C,  27 
V.  D.  C  ,  0  65  ompt.,  14  oz.  in 
torque,  145  r.p  m.  Shunt  Wound,  4 
leod  reversible  Price  $S.OO  each  aet. 

General  Electric  Type  5BA10AJ37C,  27 
V  D  C.,  5  amps  ,  8  oz.,  in  torque, 
250  rpm  Shunt  Wound,  4  leads  re 
yersible  Prica  $6. SO  each  net. 

D.C.  ALNICO  FIELD  MOTORS 

S067043  Deleo  12  volts,  10,000  rpm. 

Price  $S.S0  eoch  nat. 

S069600,  Deleo,  27  V  .  250  rpm 

Price  SS.SO  each  net. 


S069370,  Deleo,  27  V.,  10,000  rpm 
Price  $S.OO  eoch  not. 
S.  S.  FD6-16.  Diehl,  27  V.,  10,000  r  p  m 
Price  $4.00  each  net. 
S.  S.  FD6-1B,  Diehl,  27  V.,  10,000  r  p  m 
Price  $4.00  each  not. 
S.  S.  FD6-21,  Diehl,  27  V.,  10,000  rpm 
Price  $4.00  aach  net. 
Somptel  Tima  Control  Inc  Alnico  Field 
Motor,  27  V  D  C  Overoll  length 
3  5/16"  by  1  H”.  Shott  long  by 
3/16",  10,000  rpm 

Price  $4.  SO  ooch  aet. 


GENERAL  ELECTRIC 
D.  C.  SELSYNS 

E  .  8TJ9-PDN  Transmit- 
f  ter,  24  V 

Prica  $3.7S  aach  net. 


8DJ11-PCY  Indicator,  24  V.  Dial 

morked — 10*  to  -*-65* 

Price  $4. SO  eoch  not. 

8DJ11-PCY  Indicotor,  24  V  Diol 

Marked  0  to  360* 

Prica  $7. SO  each  not. 

RELAYS 

Type  84  28  volts  DC,  200  omps  con¬ 
tinuous  duty  Electric  Auto-Lite  Co. 
Port  no  WSN400 1 . 

Price  $2  SO  each  net. 

Type  BSB,  28  volts  D  C  ,  50  amps  ,  con¬ 
tinuous  duty  Hart  Mfg  Co  Part  no. 
692R6  Price  $1.8S  each  net. 

Type  B8,  28  yolts  D  C.,  250  omps.,  in¬ 
termittent  duty  Cutler  Hammer.  Port 
no  6041HI39A  Prica  $2.S0  each  net. 


REMOTE  INDICATING 
MAGNESYN  COMPASS  SET 

Pianoor  Type  ANS730-2  Indicator  and 
AN5730  3  Transmitter  26  V.,  400 
cycle 

Price  $40.00  par  set  new  sealed  bacas. 


656029  1 1 5  volts, 
400  cycle.  3  phase. 


Prica  $17. SO  aach  net. 

Sperry  A5  Verticol  Gyro,  Port  No 

644841,  115  V.,  400  cycle,  3  phase 
Prica  $20.00  each  net. 

Sparry  AS  Amplifier  Rock  Port  No 

644890  Contains  Weston  Frequency 

Meter  350  to  450  cycle  ond  400 
cycle,  0  to  130  voltmeter 

Price  $10.00  aach  net. 

Sperry  A5  Coritrol  Unit  Part  No 

644836  Prica  $7. SO  aach  net. 

Sperry  A5  Azimuth  Follow-Up  Amplifier 
Part  No  656030  With  tube 

Prica  SS.SO  each  net. 

Pioneer  Type  1 2800- I  D  Gyro  Servo 
Unit.  I  15  V  400  cycle,  3  phase 

Price  $10.00  each  net. 

Norden  Type  M7  Verticol  Gyro  26  V., 
DC  Prica  $19  00  each  net. 

Allen  Calcalatar,  Type  Cl  Bonk  and 
Turn  Indicator,  Port  No  21500,  28 
V  DC  Contoins  28  V  DC  con 
stont  speed  gyro 

Prica  $10.00  each  aet. 


BRAND 


AMPLIFIER 


*iaaeet  Gyro  Flai  Goto  Amphhar,  Typo 
12076-1.A. 

Prica  $17. SO  aa.  aat,  with  tahaa. 


N€W  SURPLUS  OPPERSD  BY  A  LPADiNG 


37  EAST  BAYVIEW  AVE.,  GREAT  NECK.  N.  Y 
Telephone  IMperial  7-1147 
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INVERTERS 

¥i«cliarf«r  Cotp.  Dynomotof  Unit.  PE- 
10 1  -C,  Input  1  3,  V  D  C  or  26  V  D  C. 
DC  AT,  12  6  or  6  3  amps  Output 
400  V  DC  AT  135  amps,,  800 
V  D  C  AT  02  omps  .  9  VAC  80 
ode  at  I  1 2  omps 

Price  SI 0.00  each  net 


IS3F,  H  o  1 1  t  e  r 
Cebet,  Input,  24 
VDC.  Output 
115  V.,  400 

Ode,  3  phase 
750  V  A.  ond 
26  V.,  400  od«.  '  phose,  250  V  A 
Voltoge  artd  frequeno  regulated  also 
built  in  rodio  filter 

Price  SIIS.OO  aech  net. 

I49H,  Holtxer  Cebot.  Input  28  V  at  44 
omps.  Output  26  V.  ot  250  V.A.,  400 
Ode  ond  115  V.  at  500  V.A  400 
ode  Price  $40.00  ee<h  net. 

I49F,  Holtxer  Cebot.  Input  28  V.  ot  36 
omps.  Output  26  V  at  250  V  A.,  400 
ode  ond  115V  ot  500  V  A  400 
ode  Price  $40  00  each  net. 

12117,  Pioneer.  Input  12  VDC.  Out¬ 
put  26  V.,  400  ode,  6  V  A 

Price  $22.50  each  net. 

12117-2  Pioneer.  Input  24  VDC 
Output  26  V  400  cvde,  6  V  A 

Price  $20.00  eoch  net. 

121 16-2-A  Pioneer.  Input  24  volts  DC., 

5  amps  Output  1  1 5  volts  400  cycle 
Single  phase  45  watts 

Price  $100  each  net. 

SD21NJ3A  General  Electric.  Input  24 
V  D  C  Output  115  V,,  400  cycle  ot 
485  V  A  Price  $12.00  each  net. 

PE218,  Bellcntine.  Input  28  VDC  at 
90  omps  Output  115  V..  400  cycle 
at  1  5  K  V  A.  Price  $50.00  each  net. 

METERS 

Weston  Fre^eency  Meter.  Model  637, 
350  to  450  cycles,  115  volts. 

Price  $10.00  each  net. 

Weston  Voltmeter.  Model  833,  0  to  130 
volts,  400  Cycle  Price  $4.00  each  net. 

Weston  Voltmeter.  Model  606,  Type 
204  P,  0  to  30  volts  D.  C. 

Price  $4.25  each  net 

Weston  Ammeter.  Model  506,  Type 
S  61209,  20-0-100  amps.  D.  C. 

Price  $7.50  each  net  with  ext.  shunt. 

Weston  Ammeter.  Type  FI,  Dwg.  No. 

1  1 6465,  0  to  150  omps.  D.  C. 

Price  $6.00  each  net. 

With  ext.  shunt  $9.00  each  net. 

Westinghouse  Ammeter  Type  1090- 
D12':,  120-0-120  amps.  D.  C 

Price  $4.50  each  net. 

Weston  Model  545.  Type  82PE  Indi¬ 
cator  Calibrated  0  to  3000  RPM 
2*^”  Size  Hos  built-in  rectifier,  270* 

meter  movement 

Price  $15  00  each  net. 


VIBRATOR 

Rauland  Carp,  vibrator  non-synchros  type 
Stock  No.  3H6694-11,  6,  12  or  24 
VDC,  Input  Frequency  200  cycle. 

$3.50  each  net. 

Sperry  Phase  Adapter.  Port  No.  66 1 1 02. 
Used  for  operating  three-phose  equip¬ 
ment  trom  a  single  phase  source. 

1  15  volts  400  cycle.  Maximum  load 
50  watts  Price  $15.00  each  net. 

PIONEER  AUTOSYNS 

ATI.  26  V.,  400  cycle 

Price  $5.50  each  net. 

AY140,  26  V  .  400  cycle,  new  with 
calibration  curve 

Price  $15.00  each  net. 

AY20,  26  V  ,  400  cycle 

Price  $7.50  each  net. 

AY31.  26  V  ,  400  cycle 
Shaft  extends  from  both 
ertds 

Price  $10.00  ao.  net. 

AY38,  26  V  ,  400  cycle  Shoft  extends 
from  both  ends  Price  $10.00  each  net. 


PRECISION  AUTOSYNS 


AY  1010,  new  with 
calibration  curve. 


NSTRiMM 


BLOWER  ASSEMBLY 
MX-215/AP6 

John  Oster,  28  V  D.C  ,  7000  rpm 
l/lOO  h.p.  Price  $4.50  each  net. 
Westinpheuse  Type  FL  Blower  115  V 
400  cycle,  6700  rpm  Airflow  17 
C  F  M.  Price  $3.70  each  net 

RATE  GENERATORS 


PRICE— WRITE  OR  CAIL  rOR 
SPECIAL  quantity  prices 
AY131D,  new  with  colibrotion  cu^ve 

Ppic«  $35.00  net. 

AY130D,  new  Price  $35.00  eoch  net. 

PIONEER  AUTOSYN 
POSITION  INDICATORS 

Type  5907-17.  Dial  graduated  0  to  360* 
26  V.,  400  cycle 

Price  $15  50  each  net. 
Type  6007-39,  Duel,  Diol  gioduoted  0 
to  360*,  26  V  ,  400  cycle 

Price  $30.00  each  net. 

PIONEER  TORQUE  UNIT 

Type  12602-1 -A. 

Type  12606-1 -A.  Price  $40.00  each  net. 
Type  12627-1 -A.  Price  $80  00  each  net. 

MAGNETIC  AMPLIFIER 
ASSEMBLY 

Pioneer  Magnetic  Amplifier  Assembly 

Saturable  Reactor  type  output  trons- 
former.  Designed  to  supply  one  phase 
of  400  cycle  servo  motor 

Price  $8.50  each  net. 

PIONEER  TORQUE  UNIT 
;  AMPLIFIER 

!  Type  12073-1 -A,  5  tube  omplifier,  Mog- 
y  nesvn  input,  115  V.,  400  Cycle 

r  Price  $17.50  each  net  with  tubes. 


PM2,  Electric  Indicator  Ce.,  .0175  V. 

per  r.p.m.  Price  $8.25  each  net. 

FI 6,  Electric  Indicator  Ce.,  two-phose, 
22  V.  per  phase  at  1800  rpm. 

Price  $12.00  eecb  net. 
J36A,  Eastom  Air  Devices,  02  V.  per 
r  p  m.  Price  $9.00  each  net. 

8-68,  Electric  Indicator  Ce.,  RotottoM 
Indicator,  I  10  V.,  60  cycle.  1  phases 
Price  $14.00  each  neti 
Weston  Tachometer  Generator  (oircrofl 
type)  model  752-J4  single  phase.  A.C. 
output.  Price  $17.50  eoch  net. 

SINE-COSINE  GENERATORS 

FPE  43-1,  Diehl^TTsT!  400  cycle 

Price  $20.00  each  net. 


SYNCHROS 


IF  Special  Repeater, 

1 15  V..  400  cycle 
Will  operate  on  60 
cycle  reduced 

voltoge 

Price  $15.00  each  net. 
7G  Generetor,  115  V.,  60  cycle 

Price  $30.00  each  ns4. 
2J1F3  Selsyn  Generator  115  volts.  400 
cycle  Price  $5.50  each  net. 

2J1M1  Control  Tronsformer  105/63  V,, 
60  cycle.  Price  $20.00  each  not. 
2J1G1  Control  Tronsformer,  57,5/57.5 
V.,  400  cycle  Price  $1.90  each  not. 
2J1H1  Seisyn  DiHorenHol  Generatar, 
57.5/57.5  V.,  400  cycle 

Price  $3.25  each  net. 
W.  E.  KS-5950-L2,  Size  5  Generotor, 
115  V.,  400  cycle 

Price  $4.50  each  net. 
5G  Generator  I  I  5  volts,  60  cycle. 

Price  $50.00  each  net. 
5G  Special,  Generator  115/90  V.,  400 
cycle.  Price  $15.50  each  net. 

5SF  Repeoter,  115/90  V..  400  cycle 

Price  $19.00  each  net. 
2J1F1  Selsyn  Generator,  115  V.,  400 
Cycle  Price  $3.50  each  net. 

5SDG  DiHerentiol  Generator  90/90  V., 
400  cycle.  Price  $1 2.00  each  net. 
ICT  Control  Tronsformer.  90/55  volts, 
60  cycle  Price  $40.00  each  net. 

POSITION  TRANSMITTER 

Pioneer  Type  4550-2  A  Position  Trons- 
mitter,  26  volts  400  cycle,  geor  rotio 

2  1  Price  $15.00  each  net. 


BAYVIEW  AVE.,  GREAT  NECK,  N. 
Triephonc  IMperial  7-1147 


Write  for  Catalog  NE100 


Western  Union  address: 
WUX  Greet  Neck,  N  V 


ELECTRONICS  —  4pri/,  1950 


SEARCHLIGHT  SECTION 


>  QUARTER  MILLION  IN  STOCK!  ALL  BRAND  NEW 
STANDARD  BRANDS  and  GUARANTEED  BY  WELLS 

ORDER  YOUR  REQUIREMENTS  TODAY! 


Writ*  for  Prices  on  Dual  and  Spatial  Control* 


New  WelU  Cetolo9 
Writ*  for  yowr  free  copy 
of  Cotolop  HSOO  todoy! 


OlSTtliUTOttS  Ovr  Segwlor  Jobber  Arrongement  Appli 
MANUf  ACTUbIbS  Write  for  Ooonfity  Otftcoooft 
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GCfItflAL  CLCCTRIC  Ty»*  PBC 
OwrrttrrMt  RNav  tr««i  IM  !•  TOO  MA 

ll«rtrH-tl  tnO  llM«al  iltMi.  4  POT.  IIO  V^ltt 

%0  Cytit  _  V  M 


•  I  MO  Mil  Oc  •'Ot«il  micM  lO  f«f 

Ml  MO  vQtt  Or  Otftftti  mkft*  IS  tf 

00«  MO  **(t.  RtflMl  «ic««  12  far 

BHttrrOy  caaO  2  ta  II  aiaif  Oall  Oraf*  T  tar 

CO  tyaa  4  ai«ca«  Ml  WOvOr  10  far 

2S  MMf  variaMa  raaO.  («ir2SOa> 

10,000  aAai  aotr^H^i^ntra  0  far 

S  ataa  aalanttaairt<r»  S  tar 

Triaiai  'Caaiaiamar*  H«aOfHaaa«  }.2S 

IG  mfO  tSO  volt  alarlrvlytM  UBViMi  I  far 
CaaO  ISO  mait  or  •facina  2  far 

Var  <04#  raramlcaa  ?0  ta  IZSniwf  tiroa  12}  S  tor 
Wrataia  ElactrK  Mlvar  varOto  S  ta  2  S  waif  I  tar 
G  C  atatfirraraat  rwitrO  OPOT  2fta«o  I20»ar  00 


2$0  aOair  Imr  Can  Oa  ii%aO 

•aanO  aawtr  TalaoOartaf. 

Tra#  HO  to  «• 

10  far 

Hi  Ima  Tramf  tar  abava 


SILVIR  MICA  capacitors 

MMf  10.  47.  SO  M.  240.  7S0.  7M.  lOOO 


r  WESTON  0-20  Vatu  OC 
2*  SUN  0  20  VolU  OC 
2'SIMPV>N  0  20  Ma  lAmp  Srala) 
2*  WCSTINGHOU'C  O-IO  Ma 


SO  maaoNai  )S  watl  Raaiatar  witO 
moant  1 1  40  tarb  ;  10  tar  S9  90 
19.  2  Mat  S  Watt  M 


NOTE  PRICE  DROP 
ON  MANY  ITEMS 


IP*  PEAK  ELECTRONICS  CO. 

188  Washington  St.,  Now  York  7,  N.  Y. 


GUARANTEED 

SURPLUS 


ALLEN  BRADLEY 
SOLENOID 


Srnfla  Pal#  0  PaMtiaat.  Naa-SAarllaa 
SO  aaia  cantartB.  Vitraaaa  Cnanal 
raaa.  Ciat  SIO.OO  OaU  t2.M 


Mailary  Viaraaarh  Kit  •  Volt  Inaat  Oalfst  WO 
Va4t>  at  100  MA  Traa*fara»ar  A  Vibratar. 

M  M  tar  Oath 


PANEL  METERS 


Goat  Stirplus 


r  WESTON  O.I  Ma  DC  20  abaiB  ra« 
r  G  E  0  I  Ma  DC  tyalt  nalai 
r  G  E  0  S  Ma  DC  lino  tcala) 
r  G  E  0.10  Vatt«  OC  1000  aOia  r 
r  6  E  0.J0  Amt*  OC 
2*  G  E  0*1  Aaia  Kf  Intarnal  Tharmai  . 
r  WESTINGhOUSE  0.2  Ma  OC 
r  WEOTEKN  ELECTBIC  0-00  Ma  OC 
r  G  E  0  ?00  Ma  DC 
r  TRIPLETT  7S  Ana*  AC 
r  WESTINGHOUOE  0  20  Ma  OC 
r  TRIPLETT  0.100  VAC 
r  WESTON  a  200  Mirra  Aai*  MaO  lOl 


r  WESTERN  ELECTRIC  0-200  nirraanp 
Z'  GE  0>4  amt*  Rf 
r  GE  O-SO  MA  OC 
r  GE  O-TSO  MA  AC 
2*  RECCE  0-200  Mirrciamt 
2'  SIMPSON  0  2  AmaB  Rf  iStuar#! 
r  8IMP<0N  O  S  Ma  isaaar#* 
r  SUN  O-SO  Ma  (KtMarr 
r  AUN  0-2S  Ma  (V#lt  sralai 


APRIL  SPECIALS 

SO  K  1%  W  W  Raaiatart.  Prart»«a« 

.07  MfO  1000  VOC  Jr—  C  Mica 
U  at  10  KV  —  70  at  0  HV 
.1  MfO  7S00  VOC  Oil  Cano 
08  MfO  7M0  VOC  OH  CaaO 
7Hf  0  130  VAC  Oil  CaaO 
Hatar  Maltioltar  2  MEG.  •  b  •*  IS  2KV 


MISCtLLANEOUS  BARGAINS 

02  400  vail  0«  taOalan  IS  tar 

2ait0  2SO  val*a  ac  all  eaaO  0  tar 

10  mat  10  watt  raaHter  2  tar 

N#«naaian  2S  an#  ilO  vatt  ar  rOt  WaaAar 


riLAMENT  TRANSFORMER 

8.1  vam  at  12  a«0»-  Prl*ory  IIO 
vattB  fO  ay.  8ija  3>4*H  «  2  S'W  a 
»  ro  WT  S'b  18a.  Ab  IllavtrataO 
W8Ma  t8ay  Mat  tl  00  aa 


CanargI  ClactrK  Ovarlao^  Ralay.  Ilaatrkgl 
Raaat  1 10  Valta  40  Cycia 

Br#aAa  at  *40  MtlltanoB  bat  aaally 
aOia*labl#  tar  Mbar  aarrantB  Tar. 
ntk  talaaa  at  a«ty  S2  tl 


CONDENSERS 

28  M  mr<t  24ini>  Ttta  9  M 

38  10  mM  V<lr  4  84 

48  2  tnf*i  4<aio  vtU*  -4  84 

78  1  uktil  v<\n  4  48 

78  1  1  iikM  7««»PI  v«tr  2  24 

98  1  mtit  v>!«  8  24 

84  .02  01  mill  12RV 

I  «8  ,1<V  0  74 

I  24  01  mtd  12  bv 

.  k  ■«  tlo  4  40 

,1:  08  rofd  12.400 

y«lr  12  84 

■I  *4  2  in  by  -tr  48  44 

>2  24  I  ml>ll4bvdc  14  84 


CfNERAL  PURPOSE  TRANSPORMERS 

tOaal  tar  Blaa.  fManant.  ^latlan.  BtaaOawn. 

2  iBalalaO  IIOV  Pfi  S#c.  I  mv  at  000  ma  alaa  0. 
2  amtB.  fatly  caa«0  Nina  SI  40 


HIGH  voltage  vacuum  CONDENSER 

SO  MMf  32KV  EIMAC  VC  SO-IT  5.7S 


SCOPE  TRANSFORMERS 

Prt  IIOV  MICV— H«a»ilMll,  SmUiI 
ISDO  V  m  l?lll*  ,2  M 

lOMV  •  20M*.  21)V  ISA.  2.SV  JA  I  ,'J 


SCOPE  AND  FIL  TRANSFORMER 


'  4400  vo 

•  !  CT  }  I 

RMS  ti 


WIRE  WOUND  RESISTORS 

S  watt  tya#  AA.  20.2S  S0-200  470-2400- 

*000  abai*  t  04  #* 

10  «att  tya#  AR  2S-40  A4.400-470-li25 

tOO(>-?OOU.  1000  atim«  IS  •• 

20  «ati  tya#  OG  SO-70.IOO  i5e  )oe-7SO. 

?  00.2;00  S000.7SOO 

lOOUO-IHOOO  20000  10000  all  MB  20  aa 


CERAMICONS 

S.  2.  3  I.  10.  20.  22.  120.  SOO 


riLAMENT  TRANSPORMERS 

IIO  V  bO  CY  Prt  CaiaO 
4  VAlt  14  Amp 
2  4  V#lt  10  Amp 


CHOKE  BARGAINS 

Hanry  SO  ma  tOO  abm* 

H#nry  00  ma  220  abmi 
Hanry  IbO  ma  IIO  prim* 

S  Hanry  240  ma  72  abm* 


MIDGET  VARIABLE  CONDENSERS 

Suattta  Inralatian 

IS  MMf  iHf  IS.  i' 

Daal  IS  MMf  <HF  IS  Oi  A 

240  MMf  iMC  240  8  A 

124  M  M  f  7 


U.  H.  F  COAX.  CONNECTORS 

UGI2U  UGllU  Uri2lU  .20 


PrarFtioFi  IS  44*9  i\  Accuracy  ffauifor,  Nofi- 
indue  fFva  1  wott.  htrmtticollr  laotad  in  otois 
2i  M  to  tor  SI  *0 


Ttia«mai  Tim#  D#*av  Relay  i4  t#  1  MraoidB.  plaat 
int#  4  pranp  Tab#  8wbr1  Gla»»  EneloBaO  240  V  74 


PRTCISION  1A>  W  W  RESISTORS 

2K  2400.  SK  OSH).  «4K.  TOOK 


W.  W.  POWER  RHEOSTATS 


30  WATT  WIRE  WOUND  RESISTORS 


ADJUSTABLE  RESISTORS 


;*»*  lss»£s  IsxatMtJSSSsaaai  laaaaaa  Ifi  ■<  If#?  Uaf? 
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ns  No  -45  HMtrr  i 
ttaAiii  m*HT 

rr.nt  nav  3a 


\U<1»  br 


H«ort  Pori*  KM 

Oiotel  1>«<V  n 


t('  amiM 


MIRCURY  CONTACT 
VACUUM  RILAYS  ll 

Wl  Jyp9  0  Ut47«  Hll 

OlA«*  *r«.«d  aorrun  «HUd  cxnfrt 
avltrlM  aurm«i»4^  lur  'pporoUftf  cotl«  ■  Ifl 
ia  a«cal  Iwmai&ci  oa  ortai  tab*  ■■ 

rf  I'  ii  T  oobtaru.  S  oMla.  7u0  aad  « I 

tJM  niia«  OporaUAf  currvAi  ml* 
arlM*><)  4  «  MA  rvJoaataa  at  S  2MA.  Op 
*mioc  hf*  iai«  br«  a  M  o^raOua* 

MK*.  r*#d  for.  li.gh  «p*Ml  fc^rtng  • 
tatni  adnc  •  mrrt.Ag  aad  cnaip.itin«  no  l||nr 

b'lMo  •  fWlA.’t  ao)t>liA*r*  •  >  ibraUH  mr 

•  iVno  Un  baauM*.  ac.  $4.7S  M. 

»••*«  for  4  g«ta  *b*o(  0rAiig 


MODEL  AH  ARA-IO 
rANORAMIC  AOAfTtR 


U*  »«  t  * 


9  TRANSFORMERS 

^  I  S  KVA 

P  U*«M*I  Clwtnr  «  •! 

H  'a«i.4  lopMi  nt.  Of 


THERMOSTATIC  TIME 
DELAY  RELAY 


Csci— 1 


Hifh  Voltpfo  Copocltar* 

(Ml  Filloi 


sts.rs 
$23  so 
$u  so 

$4  fS 


FILAMENT 

TRANSFORMER 


AUTO  TRANSFORMER 


FILAMENT  TRANS. 

400  1*00  CT- 


THYRATRON  POWER  TRANS. 

HatlhaM  I  J...I  liUKi  IBI  !1'\.  I  I'll 

-t.  '  '  ■  \  .1  »  «  J\  I  lA  Tr.J  r  m  ■ 

J17J 

PULSE  TRANSFORMER 

Ul.A  N  .  tl  15 

BLOCKING  OSC.  TRANS.  4*“®  | 

w*otti*ahAv*«  jr  :  .  4H  r  I 

$4  fS  11 


.r  avu.  wv  QQ 

Itor  ina<-binr  .  tiSOt 

l»i*V  \  .  rn  ry  .  I  n» 


0'K**t*  ond  Merritt,  'I’V  li  r  to  ItfV 
M  •  V  3  h  \  9  M  r*  ••  a 


U  S  NAVY 

SOUND  POWtRfO  BATTLE 
PHONES 

Watan  Ci*clri«  Vo  IMT''!!.  l«v 
it.  E'lonbinatim  and  ch<>' 

ralf‘nH>l»*T*  aA  U;u«''a*«^1  It  *>  • 


Ayt*««tM  Cla  C*.  N  N«> 

M  nular  to  ahx**  tnir  .ii<-  >  1 
'niri>At  Di;«Tt>t)b<>nA  in  add!'. 

-bMi  mlcniplxinr  Itiand  in* 

to  rt.  ruhtwr  ou^rrPNi  .ab>  $13  SO 


- 

SYNCHRO  ■ 

GENERATORS  a 

H'antnww  t  Bea.M  an-t  _ 

$7  95 


SWEEP  GENERATOR 

CAPACITOR  W 

II  ah  'v..  ri«.  Apfi  .tai,.-  >Uy 

l..  ;^l  .  .1- 

I  53  00  *41 


AM  prices  mdicoted  ore 
FOB  TucLoKoe  New 
York  SHipmeott  wiU  be 
mode  r»o  Eoilwot  (s 
press  uriless  other  in 
itryct  ons  issued 


ELECTRONICRAFT 

INC. 

$  WAVERLY  PLACE  TUCKAHOE  7.  N.  Y. 

PHONE;  TUCKAHOE  3-0044 


All  mercHondite  ouorow* 
teed  Immediote  delivery, 
subtect  to  prior  sole 
All  Prices  Subject  to 
Change  Without  Notice 


SS  SO 

arsnS  Nn> 


POTENTIOMETER 

No  KS  15131 

Ha*  rtsnrin'io'tf  rMittance  wMid 
tie  trt  whfh  1«  mlt4  !)  r  la 

*M  two  rtip^l  tatwi  l'»o«  ap«n 
Tar.  mtA’ing  iTuabAa  I  HO*  apart 
•akr  .fT  Uhpar  ^a«t^»oth  ware 
^-.iiagp  a'  rairput.  Mia*  approil- 
at**!?  1*4*  d»a  1  S*  dnep  i 
«\*  l"n<  Kru  '  iomI  in  die  raal 
*..ir<t  frame  with  AS  ceinee 


Previdee  4  Types  ef  Proeentetlen; 
(1|  Penerpmlc  t2)  Aurel 


<3)  OscilleprapliN  <4i  OscilleaecepK 

iN>«i4n«N)  ftsr  $«*  with  rw'eimng  p<4iupiMnt  AN 
AUK  :  AN  AKK  5.  AN  APR  4.  H4*H  a«:  or  ati7 
reretipr  *1111  i  F  '<f  I'.'ik-  i  tme  or  iOmc 
Wiin  3!  tulM  iBviudiag  S*  an  p*  tuti*  I'leiierted 
fe  -iperariow  .a  113  V  AO  |r  1«  Miurcc 

I»rlil4«  M  oooo  T  M  $195.00 


PARABOLOIDS 


LAVOIE  FREQ.  METER 
MICRO-WAVE 
375  to  72S  MCS 


MICROWAVE  RECEIVERS 

APR  1,  APR-4.  APR-5A. 
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VrUr  flt.-TO  rurh. 


. 

t2W2  l  A 
I2«M  VA 
12m.  I  A 
I2«27.IA. 


SER\ 

% 


SERVO  AMPLIFIER 

M  rinf^apohn  Hoo«y»«ll 
n  •  V  4<>o  »  yi  I#  unit  For 
UP^  with  SA-2CI 

KTt'AI  Dfalcned  for 
u»>‘  with  A-C  orrur  aiganl 
ftorn  hr  circuit.  Mtock 
s?J\J«v*A  Frir# 


SELSYN  SPECIALS 

w  r.  Ks 

!*ltc  5  1  IS  V  400 

crclro  I’a#  OB  ro. 
(Jurail  <•  rycl^o. 
»Xork  ffMA  ltS 
l*rlt  o  M-7S  each 


DC  SERVO  MOTORS 

4  •!  %ut4»|»ltol  ^er\u  I  nil  71  v  d-c  Hhunt 
ri'iu  .  maKnctIc  >  iuti  has 
I «*<1  ii«  t urn  <lifT»*rrnt(«l  an«l  2  mait 

n**tir  hranrp  Mul|<ut  ahaft  (pni.  Torque 
226  in  Ibo. 

k  rSA  1^«)  Friro  lltt  .M)  enth 


ISF  SYNCHRO  SPECIAL 

Navy  ordnanie  Type  IF  Si»etial.  De¬ 
planed  for  ns  volt  4i)n  t  yt'lea  Ot«erBtton 
r»«‘  aa  either  generator  nr  repeater.  May 
Im-  ii»e<l  on  :i  :i  v«.ltp  •:«  *  V.  I.  a  •■perBlloffl. 
Slock  s.<A-2S  Frh'e  $l»..V»e«rh. 


SYNCHROS 


Prk«t  on  Rtquoif 


FORD  INST  SERVO  MOTOR 


INter  .A«tlK  i;K  ~ 
neI4  eeriea  reverathle 
W  K  4 

i-c  at  n  4  anipa  2  watia 
I.  1  S'*  dlBin.  B  2S*  Iv 
for  relay  or  th>fairon 
2112  Fric^MiAeiMh 


SPERRY  DC.  SERVO-MOTOR 


Part  N"  snoiOTia  Made  for 
Sperry  l»y  Kmeraon  Kl»<trlc 
Mfa  t'o  2*%*lk  »  t  S'dlarn. 
Huilt  in  noiae  niter  Stock 
ffSA  2RS  Frl«*e  $14.25  eBch. 


D.C.  MOTORS 

I  nlveraal  f.leriidr  DC 
w  I-:  KS  still  I  02.  21  r  d-o 
*  0  C  anipa  lOO  hp  $  laad 
ahunt  Sto<  k  jrSA  .'tl 
Frire  $7  M  plna  Id#  p.p. 


MINNEAPOLIS- HONEYWELL 

Typa  G303AY2CA4 

11:  V  400  ryrles.  Mullt  In 
icear  reduction  60 
torque  Sto«ksSA2(9  Frice 
$ll.*5  eark. 


magnetic  AMPLIFIER  ASSEMBLY 

$aerry  Mit34.  Saturable  reactor  i>pe  output  trana 
'••ruler  l»e«.«neil  to  *001119  oBe  pha'W  uf  404  rycia 
MMo  OHSvr  SPck  tSA  I«a  Prica  |$.7S  tMU 


PIONEER  TORQUE  UNITS 


Blowtr  Astdinbly 

John  (later 
24  \ 

1  1<>«  H  #2  UR 
Mluwer. 

St(w  k  2fSA-2A2  Friee  $4.2ft  MM-b 


•  tiart  inacriminator  input  eirru’i 
■<l  to  operate  unit  aa  funMton  of 
aryinir  R  V  frequenrlea  varyinic 
mean  nf  approi  420  Kt'*  Further 
i  re'i'Mat  (Shippinc  welpht  43&  lha  } 


y.  %.l».  J-5S.  lUV  S  phaae  Synchronmia 
Hi|o0  rpm  2*'  *  I"  ftnek  #SA*Sf  Frire 
tn.M  e«. 

2. \.lk  J  72H.  ttSV  2  phaae  Induction 
motor  47(10  rpm  Sto«  k  irSA  144.  Flic* 
$1*  75  eBch 

Weatinchonae  Blower.  Type  KL  •7#0 
fpni  *  apa>  »u»r  type  motor  17  r*  F  M 
hloeer  (Futlet  X  1  V% *  ln<iudea  cm- 

pai  Uor  Sto<  k  ffSA-144  Frire  t.M  ew. 


4*eiierBl  F.lectrir  Type  IHA10AJI2C  14& 
rpm  27  &  volt  t>  ('  motor  $42  ompo.  14 
in  OB  torque  Shunt  wound  four  lead  re. 
verathle  $tockrSA-21«  Frire  $4-75  ewrb. 


D-C  ALNICO  FIELD  MOTORS 

l»elr«i  54M$I54I.  27  S  volte.  1«  rpm 

1"  B  I-  1  2-  Iff  X4tOik  ffSA  2SC  FHra 
$A.75  each. 

(Mher  modeia  alao  avnllabla. 


791X1R 
ns  volt 
40  cycits 


AC-SERVO  MOTORS 


Flnaeer  Type  C'K- 
If  V  4$$  cyclea  n> 
phaaa.  var  phaae  4» 
mai  44  1  tear  redi 
tton  Stooli  S9A  >* 
Frtra  9$^  ewh  A 
avaltabla  leaa  «• 
irmlB  Friew  k4  V$  ea 
Stork  ffSA-f? 


PIONEER  CK-17 
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400  CYCLE  MOTORS 


Priest  F.O.B.  Potarton 
Phon*  ARmory  4-3366 
TvUtyp*  PAT.  199 

WRITE  FOR  LISTING 


IMMEDIATE  ,  LOW  ,  FULLY 
DELIVERY  PRICES  GUARANTEED 


products  CO 
4  Godwin  Ave.  Paterson,  N.  J. 


s 


e/ivt> 


BROWN  TELEPLOTTER 
RECEIVER 


Pric*  S37S.00 


SEARCHLIGHT  SECTION 


1 


ARROW  SALES,  Inc 


im-M  S.  MkM«M  Avt.,  ClMote  M,  III. 

PNONIi  HArrif  w  7*fS74 


Miscellaneous  SPECIALS 


AHM  Tubr  iDMVbOfV*  Am(>lllW 
HoiAli  ftffbtiAct  Alumluum  raar  futlp 
e&citMHi]  J%*  t  t  frS* 

Tube 

IM:  717  Tr Aii«miti«r  but  but 

rub«a 

^<>1  AubKUOe  MMI^iblV 

with  nuHor  AOU  rrhm«  m  UMd  ih 
AKi'*!  IrAMmUbv  Nr« 

B€  7b*  BAtie>r>  oi*rrAt4^  llKbtw*-Mfht 
ioi«»fp{uiDr  antDilft^  <  iKopWir 

with  tub#  ADd  UM>Ct  OMmDt.  but 

bAtt#r>  Sew 
A4  H  mi  LcKsplet#  New 
Motor  I  tUverMl  Kbtrtn«  24  VI>C 
will  Ai»'  ourfAte  oD  :«  Vac 
I>tAn*rtef  11*.  |>>tM|tb  2  V  10' 

HhAft  i'  I  I'  New  .  . 


HeorWef- 1  tMltrAb  'f 
-II  HreHtar  lodN 


H<  lit?  A  •^>1# 

.ASM  7  liMlIraltrr 
M  H  lii  IrAiMerl%er  1«R)  X*. 
I.V'  Ml  • 

IM  libA  Heeelter  /!«)  Vt  MAI 
K< 

MN  iA  f :  (if  V 
MAI#  l>A  RereUer 
f  iA  A^l  i  I  raiMuiltt#^ 

H  I  7  AfS  I  frAMcrlver 

APS  I  C4Nbi.!eir 

Hl»  71  0  V  m  AAtlrhlnaO'd 

I  I  A  PVid  Pt.  .luw 

Hi  S47  iDleri'hofar  AmpllAer 
I •  70  I  untiM  Vleur 
AM  Al  ludirAt^'t  AmpIKW 
S(  H  Ai»  MiOr  f 

PI  i47  Power  ^>Ul>pl» 

IM  4Al  Veedf-r  K<n>i  i  «<ubter 
HI  44i  i  olMlriiorr 

B<  MA  AOtrtiU*  it  v>€  Hi 
071 

A  27  PhAnUKit  AntritnA 
APS  li  I  Ml'  Anl^uiiA  Pwlr 
MAnuAit«>rH<  Hi  A  Mi  i 
MafiUAi  tor  St  H  iA*  «t 

II  0  niMT 

I  *7  him  Meter 

HM  i*  tr  lei  <  otitrol 

H(  A0i  Coi.irot  H>a 


CMv*rt*4  Um  iI*  ClttiMM  San4 

ml  .r  Itarxl  I'aa*  ' 

H-(.  ..th  :  aAJt  I  It’KT.  J-  12HNr. 

tif.lna|t  f'. I  h N..wf  S7.S5 

SAM  S.<M 


HERMITICALLY  SEALED  CHOKES 

0  M  A  S  7  H  14  M  A 

>•  M  A  9U  10  M  o  II  A 


B(  * JA  Heertver  with  II  A  «i  Keri)A#f 
KT.A  IB  rrAt^tlver 

TA  iJi4  IrAiwiulttrr  ao4  MP  IM;  Pow< 


St.K  iA*  t  ORll^AM  InCtAllAtlon 
HI  ARN  7  1  onii<«M  InMAiiAtion 
MN  iA  CuoipMW  IrwtAllAllon 
I  I  S  ItMlAllAtUsO  iR  h*-B<  7U 
St.K  AM  i  oniLMtnrnU 
H-lii  IPS  10  HA<lAr  HeorMer 
MU-ii-l  HA  Tl  K«4Ar  M«rf1ulAt<  r 
AN  APHl  lirreiver  aikI  TuoKiH  I  ii 
ASB7  C«Hniilete  HaUaT  liwtAltAtiuO 
TS-iAl  l>wt  set 
BC  iil  Ireu  Meter 


TEN  TUBE  SUPERHET  RECEIVER 


■  i„  IK  Mi'PH  «t.i 
lat  le*«  'lynAinuti 


InformotioM  and  pricai  on  requeit  / 


DYNAMOTORS 

I'M  SI^Kur  lii  'llA  with  Mount 
and  Killer 

l»Y  K  K»  r  AKT  IJ  Umm  nii»T 


TUBES 


OrottKwIly  ftAdwcA^  trwm  10  to  SOS 
Nwtiofiwily  AOvortitoO  Orwntft 
rpt**  N«f  Prh«  tvpv  Net  Prt«w  I  >  M#  Net  PrM# 
IA4P  !•  J4  AMA4.I  M  1*  44  i4 

lAA  IS  AS7t.  I*  4A  1* 

I  HA  ifS  i4  IsAt.l  AA  M  I* 

IBii  I  4*  AS«,7  A*  M  i4 

IMiA  i  i*  ASI7  IA  A?  i4 

IHi*  1*  ASi?  »«  7A  i4 

IHti  A*iA  i  i*  Al7t.  IA  77  i4 

It  A  IA  Al  ?f.  iA  ill  >  t4l  iA 

It  7t.  IA  A/7t*  IA  IIAA  (4 

ll»At,P  i4  A/lMs  iA  I7IH  M 

||»7t.  IA  'i  4  liAlA  i4  7#AA  7  AA 

114  i4  7l4  liOl  IA  7AtA  I  4A 

lilt.  14  lAlAliAA  IA  'AAA  7A 

IM4«*  14  liAA  M  7I4A>  »  A4 

||A4«  J4  liAAt.l  M  71411  4  AA 

IIAtsI  14  liA7  M  MIA  IA 

IPAt.l  14  llAAt.l  IA  All  AAA 

IA  J4  lltAt.l  IA  AlA  AAA 

lAA  IA  IlMA  /A  All  4  AA 

iA7  14  liJAi.l  14  »*;  I  4A 

it  MA  IA  11171. 1  14  n4l  lA 

lAlt.  4A  IlKftt.l  14  AM  lA 

J\i  A7A  lA  lltirt.r  14  A71A  AA 

Up7  AA  I1SI4  14  AA4  IA 

4APIA  AA  IlStAt.l  14  AAA  M 

AMP4  1  AA  IlSy?  14  AA7  M 

At  PI  1  AA  I1SII7  14  lAlS  |A 

AUH  AAA  I1SH7  14  lAlA  14 

RAP?  AA  IlSHft.l  lA  lAlA  14 

Rill  R  AA  llSN7t,1  AA  Ia.M  lA 

RI4  4A  ll/l  lA  IaM  1  AA 

AAA  4  4A  IRK  |A  lARA  AA 

R/4  4A  |A  RA  IM1  lA 

A4H7  AA  IJll  .14  1AM  AA 

AAji  RA  1AI>:  R4  lAAl  4A 

AMR  AA  lASpRt  71AS  lA 

At  4  lA  \«A7  AA  AOOl  *4 

AIHMs  M  10  14  AOOl  .iA 

AtM.t  IA  M4II  I  lA  AOAA  .lA 

A>At.  AA  ill  74. r  IA  t.l4All  lA 

aha  1A  1 1  -14  Atttprtice 

AHAt.  RA  RR  R|  14  (■*  ^  JJ 

»*m;,  ».  ^  M  S‘im'  ” 

»l  7f;  i*  <7  J4  \HIW  i. 

•  117  »4  Ml  M 

WRITS  SOS  QUANTITY  PRICIS 


BEAM  INDICATORS 


COMMAND  (SCR  274  N)  { 
EQUIPMENT  > 

'  r„.i  N>w  ^ 


MIKES— HEADSETS 


Tranein 
IH  4.^7  Ti 
<  «  ndili« 


com' 


CONDENSERS 


Sold  tut  troo  t  illwAfrwtotl 

Bulletin  ^103 

liAtiAf  mofiv  tXCIPTlONAL  VALUES 


im-PUIesI 


1  warit  MAA'  \  IH'  ntlfNl 

2R  mlil  )Haa>v|h  (Hi  Hite.1 
lAAt^l  «M  ;.UAAI\IM  l>ll.»U 
i  WiM  IHAIXIH  «'p  nn««l 

2  mhl  utiO  \  IN  tHKniWal 

1  WsM  0<v>  V  IM'  iUl- ruled 


AU  Ah  pmenta  Foil  Cli  .  aR.  J0%  Depoott 
roqutrod  on  all  •  rdera  Minimum  order 
arcepted  — 18  0<'  lillnoia  realdenta  pteaoo 
add  reffular  aaU^a  tax  to  your  r«m^ttance. 


Ilia  viH' (Hi  ntM 


April.  I9S0  — ELECTRONICS 


f 


GUARANTEED 

BRAND 

NEW 


LECTRONIC  RESEARCH 

TUBE  SPECIALS 


SEARCHLIGHT  SECTION 


STANDARD 

BRANDS 

ONLY 


mrtivivc 

TX»9S 

0/4 


o/4<; 

141  4» 

I4K;t  m 

I47<;T  44 

MR4  7S 

««I4  I  IS 

msr  I  IS 

IBS  1S4  I  14 

l<  SOT  44 

l<  4  44 

lOM.P 

1I>IU.T 


ISM.P 

i»7<; 

i(.4(;t 

k;40T 

iH4(; 

imw;t 

ijm; 

II  4 
II  44 
II  H4 
IMS 
IL<  4 
II  OS 

II  ri 

II  H4 


iN4<; 

IPS<;7 

IKS 

144 


14 


I  S/4 
444 

447 

44m;t 
44B7  ISSI 
44<  MiT 
44C:7  ISSi 
44C  74^ 
44l>4<; 
44r>7<; 
44K4<i 
44P4<; 


44JS 

44ILS 

HB-4SRS 

44  K4 

441  S 


I  4MCT 
4447r.T 
44H7Y 
4M  7 
SJICTOT 
4SD7<rr 


4Sr7 

4407 

44G7<;T 

44H7 

4JIH7GT 

44J7 


OS  7i  4407 

^  4S  44Q70T 

f4  S4  441(7 


44 


I4S 

IT4 


IV 
i4J 
iSS 
147 
1B7 

ms 

1*1  R74 
1*14  ,74 

444  .41 

14S  44 

44t<;T  1  74 

4117  1141  14 

4<  4  XXfO  I  IS 

4I»4  1144 

4J^;t 

444  t 

4S4 

SA/4 

SH44;Y  1  I 

S14  I 

SI  40 

SV4<;  I 

S4V4 

SX40  .1 

syk;t 

sv4c; 

IZ4 


44 

4.4 
44 
441  4 
44V4 

4B4«. 

4Ba 

4RJI<i 

4IS44 

4B47 

4Kr4 

4B(;4<; 

4RH4 

4IIJ4 

4<  4 

4<  S 

44  4 

44^; 

404 

4I>S4. 

4rs 

4rs 

i  4rs<;T 

4P4 

’  4P7 
4Ps<; 

4<;44; 

4H4 

4H4<;i 

4JS 

41  s<; 

4JS<;t 

4J4 

t  4^7 
4J7<;T 
4JIIC, 

I  4Rs<;t 
4K4c;t 


4S47 
44T7 
4T7<; 

4Tt 

4l'S  4(;s 

4171; 

4V4 

4V44; 

4V4<;T 

4H4<;T 

4W7G 

4X4 

4XS<;t 

4Y4<; 


744  XXI 

744 
747 
7.407 
74<;7 

745 
7114 


134  V7 
134X7 
I3BA4 
U»A7 
I1BE4 

lies 

IIPSCT 

IlH* 

111  SOT 

IlKR 

IIOTCT 

ll»47<rr 

1344  7 

IIHPS 

I14P7 

I14<;7 

I1HH7 

imj7 

I14J74;T 

I1HK7 

iisr7<;t 

IlM  70T 

I14N74;T 

IlSOTCT 

1141(7 

11X3 

1444 

1447  I1B7 
I4B4 
I4IU 
144  S 
I4H7 
1417 
I4S7 
14147 
14X7 


114  I  Ml  4CT 


44  7S 

S4 ' 74 
S4  77 


I  34 


joJJsr- 

i  tX'ClA 
:  3A4G 
3031 
34  33 

K'Jl  EL- 

4  IB 
44133 
EL-4:SB 


1.41  rc;-si4 


I  34 
I  34 
I  34 


WE33S.4 
3444 
RI  -414 


•  43 
4.44 

3  34 
II  43 

1  3S 

4  43 
4  43 

14  S4 

14  13 

3  77 

4  3S 
17  3S 


4B3S  EL- 

44:r  1 7s 

4<:3t  3.33 

4E37  13  73 


3II4<;Y  I  43 

4<'.3I  14  tt 

414  3  m 


334<: 

I4E  334B 

141 A 

37IB 

3S3A 

4I7A 

434A 

444S 

«S4rH 
471  A 
S43AX 
S4AAX 


•14  3  74 

3IS  1.73 

414  47 

334  S7 

•34  441 

334B  4  34 

A34II  3  G 

311  343 

S33A  4  4| 


3  43 
14  43 

3  43 
74 

|4  74 
1  7S 
I  47 
I  47 
I  47 

4  73 
17  34 
17  M 

.3  IS 


II7/4GT 
IV 144 
PM-t444 


RR-34  .34 

REI.>i4  7t 

RK-47  4  43 


.74  lAPI 
34  lAPS 
.34  3API 


44  til. 


4IL7<; 
4R3 
4K3GT 
41  4 

41 4<; 
41  4<;a 
41.7 
4S7 


Lt; 


7B4 


7<  7 
7ES 
7E4 

777 
7F3 
7M7 
7R7 
71  7 
7N7 

7V7 

7W7 

7Y4 

7/4 

I3Y 

I1A4 

11A7 

I3A3<;T 

I3AH7C;T 

11AT4 

I3AT7 

UAL  4 


33AS 

3SL4Gr 

13H4 

33  Y  4 


1.14  IBPI 
1  44  34  PI 

1.14  30PIA 


44  3API 
S4  SAP4 
44  SBPl 
41  S<  PI 


.43  7RPI 
S4  7BP7 
4S  7BPI4 
4A  4<;P7 

4S  41  P7 
44  14BP4 

44  14PP4 

II  IJOP? 
j;  im;p7 

S4  44S 

S4  413 


3  43 

4  41 

5  33 

3  73 

4  73 
3  44 


.  Trasemii 
B  Ap*«- 
PurRoM  ' 


IB33 

IB34 

IB34 


IB.W 
III  34 
IB41 
lHi4 
3B11 


11  44 
14  43 
11.37 
4  43 
14  4S 
4  Its 

3  33 
14  44 
13  M 
13.33 
II  33 

4  47 
4  44 


3111 

1114 

3117 

U3I 


3113 

3143 

3141 


I  IS 

3  4S 
3  4S 


44  MS 


S4  Photo 
45  i.E-U:  413  .31 

34  IPi4  t* 

413  .4: 


I  41  I  417 
♦7  I  4il  A 
.44  I  IMS 


I  II 
I.IS 
I  14 


3.r-'3 

vr-31 
SiA  I  31 

R3L-S4  144 


1-7J  4J 

t-7i  .41 

VR.rS  44 

7S|  i  M 

VR-78  .M 

VR-44  OB3  .31 
VT.43 

<BR>  1444 
«  I44E  134 
I44R  1  44 

t44TH  14.13 
VSE-I4IO  I  43 
WE-I4IP  3  41 
VR.I43 

Otl  71 

WE-II3A  I  31 
WE<I14A  I  47 
WE-lllA  147 
WE-IJ4A  3  34 
VT-117A  1.44 

VR-IS4 

003  4.S 

14JA  4  44 

IfiB  4  33 

144A  17  44 

SSE-mSB  174 
<^•144  3IS 
111  .41 

WE-1I3A  14 
lllA  143 

WE-13II>  1.13 
WE-143A  1.33 

WE-144CJ  1.33 
WE-1S7A  1.77 
WE-154A  4  11 

WE17IA  4.73 
WE-174B  1.44 


3*  ’  Wt-474A 


7ISA 

71SB 

7I7A 

711A 


714B 

715  A 
714A 
734A 
73IA 
Wl  737 


lU 


.47 
3  43 
14  M 
3  11 

iil 

14. M 
14  43 

1  43 


S44A 

344B 

•71A 

•74 

374 

373 

4S4 

445 

444 

457 


I14IA  7E3 
I143/TC4 
im/lK4 
1144  3D4 

1441 

1413 

1414 
1414 
1414 

1413 

1414 

1411  I 

1434  3 

1413 

1441  RE -44 
1441 

1444  I 

1444  I 


4.13 
4.37 

3.43 
4.73 

1.13 
1  14 
1  43 
7  13  , 
I  41 

4.43 


3411 

3411 

MIIA 

M13 

MI3A 

MU 

M14 

M13 


WESTINGHOUSE  HYPERSIL 
TRANSFORMER 


PHI  IISV.  MCT  K  KVA 
(EC  «l  .  240V  . 
see  <2  .  240V  . 

WT.  M  LBK. 


Ml 

>10*® 


so  EACH 


4«.  Lots  #4  10 


KOLLSMAN  INSTRUMENT 

LOW  INERTIA  SERVO  MOTOR 

Pr4«  C.jK'tm  I 

Volt*  Ph4M  I 

Volt*  PhoM  1  44  !  No.  of  PoIm 

<.urr«4t  PhMOl— II4MA  Sboo4-RPM14M 
<  urroot  Pb4Ml-44MA  Wolght-Os  4  3 

loput  Woct*  No  LooB  14M  RPM  <:4V  3  3 

Input  Watto  htollod  3  4 

Tor^uo  Stollod  -<Ut  In  )  M 

Tomp  RIm  -14M  RPM^No  I.oo4  54 

Tomp  RlM  Stollod  34 

Rovorolog  TIcno  iSoruod«j  4.1 

Momoot  of  loortU  (G.  *)  4.7 

Will  0p4F4t4  SofMoctorily  ct  40  Cycl4« 
Orl«ih4l  Prkp  $34  SO — Our  Pric4->$a.22  40 
STSO 

/  EACH — loft  of  10 

MONTHLY  BULLETINS 
SEND  IN  YOUE  NAME  AND  ADDRESS  TO 
GET  ON  OUR  MAILING  LIST 

All  i*Mf4riof  bran4  iMv  op4  fittif 
T0fmt  20%  cosA  »  botanct  C.  0  O. 

mml9ii  fPfM  All  prkts  E  O  R  put  wpr344U34, 
Ohtio ,  PauM 


ASB  YAGI 
ANTENNA 


I  ELEMENT  KOTATABLC  AKKAT— 
450  TO  500  MC  $7.00 


«c  $12.70 


i«««  CirofI  0*«4I«  StarM* 
3  El«Mio*it  37D  I*  414  «C 

$29.40 


COAXIAL  CONNECTORS 


33-IP 
31-IH 
31- U 
3IIR 
31-ISP 
•l-UPN 
U-IT  I 
ElllAP 
UllP 
33-llR 
31-114P 
roll  LiM  of 
MoM.  U»4 


.41  Vii- 
44  L'G- 

I  II  to¬ 


ll/ f 
11  I 
11/ 1 


13  t'G-. 
13  to-. 
13  tC- 


43  I'G 
.43  I'G 
JAN 


41  ('G-t4/t  Ml 
.47  i  G-37  t  43 
•4  t  G-l7l/t  I  31 
.43  I'C-I7S  t  .15 
47  t'C-174  t  IS 
.43  tG-IMA/t3il 
.33  rG-l4l  AP  .S7 
44  MX-144  t  .41 
11  M  l  G-147/1’  1.31 
ll.M  t:<;-144/t  M 
llMtO-H3/t  31 
.57  I  G-144  t  1.74 
.41  MX-347/t  IS 
C34Jii3l  CooMwtart  I* 


CAPACITORS 

MOLDED  OIL-IMPRECNATED  PAPER 

•  2M5I>  200  V IK.  0415  t*.  55  00  pr. 


05  0*  5  50 

METAL  CLAD  TUBULARS 

OIL— IMPRECNATID— HERMETICALLY 
SEALED 

00*  VIPI>  kOOMM  152  K*  111  00  0*'  100 

01  *00  lU  15  00 

I  *00  2W  KM 

GENERAL  ELECTRIC 
AMPLIDYNE  Motor-Generator 

<  oulMa  of  U.R.  llir  IlSV  I  ON  M  n  ILEA  t*S0 
RrM  ontitlBuuu*  dutv  aoiiir  to  O  R.  aodol 

OAMIOmil  150V  DC  lA  0  SKW  5450  Rl-ll  AbH^ 
djM  ganarkti.r 

Brand  Now  $97. SO 
RADIATION  COUNTER  TUBES 

into  GAMMA  COUNTER  .  tO  *7 

AMPEREX  75N  A  75Nt  llw*  A  OuNMAI . 10.10 

rull  Lao*  of  Anorai  IU4IMMN  ('ouai«  la  mork 


RAYTHEON  SUB-MINIATURE 
PENTODE  OUTPUT  TUBES 

505AX  AW  TV  PR  5141 

OOkAS  l.o(aafl*  1154 

507AX  LolaollM  11.01 


»3*» 


n^N~; 


SPECIAL! 

1N34 

GERMANIUM 

DIODES 

69c 


LECTRONIC  RESEARCH  LABORATORIES 

1021-23  CALLOWHILL  ST.  PHILA.  23,  PA. 

Telephones  -  MARKET  7-6590  and  6591 


ELECTKONICS  — dpr./,  1950 


275 


SEARCHLIGHT  SECTION 


€ 


HUGE  SURPLUS  SALE 
of  DELCO  DUAL  BLOWERS! 


MINiMtTER 


HUGE  SAVINGS 
ON  NEW 
SUPREME 
MINIMETERS' 


AC  VOlTMITtHS 


AC  AMMETERS 


•  IttS  lots  1.9 

•  1)93  >41.  lou  of  10-49 

•  12.73  U.  Wt«  mt  S0.99 


in  otiitmsl  ftliippifig  ctrianR*  9*^.  wsy.  «iy  Wlow 
MMT*  Botll  br  lvir«  4|l«t«HOI  •!  3li>ior«. 

Mitiioii  «k«!4,  r«n»mrt't«l  and  pKol* 

room*.  fonl>nf  iiwtr  IkIitr,  foro««r  4r«fl  iMHwiiA#.  mArhifk^rT 
Mwi>ofi  uAii  bomititHrr*.  Kstr  dryrrv  k  t'hrn  v^niiUtMm.  fir 
No  10  rouar  loiito  )ni«’rl'reti« p  Qu-pf.  roetinuoo*  rluty 

113  V  f«)  rv<|p  ^Ks'Ip'I  (tolo  mofof  wiiK  alkpor*!  w|0(rrp| 

rofp  l«|<o  roRo#  Two  fojlii  ItU'ip  M^Hirrei  r«|tr  lont  ond 
prriard  «4pp|  wrltirj  ?|>4r<r  Mt«il  t«|ip  hoaom^  Dip  fsM  tlloT 
«o«o  oitif  Koo«iaii«  «i  ftMiu  rpm  jrV)  (pm  vriority. 

I?0  rfm  (rpp  volwmo  oir  drliaffT  wilt*  iftpul.  Hlofk  (orqorr 
fcniJi  %e,0ht  II  lU.  Ovptoll  10  71/32*’  by  3  27/32*’^  by 
•  7/12**,  wab  Hoivofaol  OMuoitno  bforkrt* 


$19  50  Holt29r  Cabot 
AC  Synchronout  Motor 

•  Rovartiblo! 

•  Goor-Raducor! 

•  A  $19  SO  Volua 

Yours  for  ONLY 


im.raviiMiinn 

Pane£ 

f0t,aVt44^n£nta\ 


IfCTANCUlAt 


FAN  SHAPfO 


I  SWITCH  •OAtO 


DC  VOlTMETEffS 


DC  AMMETIRS 


DC  MllllAMMITERS 


Sfawort-Wornar  DEMAND  INDICATOR 
ONIY  $}  49.  Worth  5-10  Timas  Mora! 


M*  RHf  o<|iUp«npti(  life  oilA 
III  oniit  roiiop  ihormoll*  «>i»- 
>rotoi1  Muttpi  T4a\  T>jw 


AC  MIUIAMMETERS 


7^  RftOlO 
SHftCH<V 


^  ‘ 


27* 


Apiil,  I9S0— UECTRONICS 


SEARCHLIGHT  SECTION 


OIMI7S.  W  K.  rrMi  rnsp  mKC  lo  t  MO 
m  KVA  GC  K  24m.  M  ohm  ptUM  c 


t5  KV  R  SI  K  Tm«  11  KV  l>  i 
1'«M  h71.\  TuKr 

or  Otlt^r 

_ KIW  _  _  $in.95 


ALL  <’up  P«4ot> 


GLVPTAL  CCMEWT  1  gt 


^eUcutcc 


SELSYNS 

ns  V.,  M  Cyc. 
;;C7M4I 
IS'  <•*-  >  >S*  lot 

$7-*5  P®*' 


OIFFERINTIAL 

f/m,' 

3S*  4ih.  I  $V  m 

$2  25  •«. 

t'Md  bH««ra  two  *(’Ttl4’<'i  M  doaiwovr.  Con 
be  oonvortM  to  MAO  RPU  Motor  to  10  MlnntM 
«  oiivriAJOA  UMWt  RUpisIird.  (  oos^mI  i).60i 


WW  PRECISION  RESISTORS,  IS  OR  BETTER 

WATT — 2Sc  1  WATT- 

10  17Q  123  HU  414  3U  I  OlU  5  21Q  I  .lAOQ 


lue  H  300  6 
WATT^aSc 

210U  t.4i7U 


..  UNIVERSAL  JOINT] 

■yVy  3. 16"  Sol.  ■  3  8"  OO 
11/  ft"  lonq 

V  $(••!  or  Aluminum 

50C 


TOGGLE  SWITCHES 

Sat  HaaOla.  K  I*  H  T  6A.  lll^V.  Off  « to  plate 

Ball  HaaOla.  H  I'  1»  T  4A.  It*^  V  . 

Bat  HaatfUIi  I*  H  T  HA.  IS^V 


125  000 

1  Mooolii 

100 


1  WATT— 30< 

5  21Q  I.2A00  V.nnou  M.OOOti 

10  1  3,300  IN.OOO  A5.000 

10  •  7,000  70.000 

70 

I  WATT— 40< 

128.0U0U  iHO.uiiun  &22.onoij 

130,000  320. (RNl  600.000 

160.000  470.000  700.000 

im— 1  W«tt  l%— 4S<;  5%— 40< 
6—10%  oH;  1,000  sWcof  20%  oH. 

8  FILAMENT  TRANSFORMER 

^  Aaiartran  Typ«  WS 

fnr  High  Toltaca  RacriOrni 
•>  I*H1  115V..  56,60  creto. 

bC4'  5v  .  rrt  m  ii  am# 


COAXIAL  CABLE  CONNECTORS 


CARBON  RESISTOR  ASSORTMENT 

I '..liu  niti.l.  Hl«iil.twl _ Ita  ..I,  llj. 

PULSE  TRANSFORMERS 

X  124.  T2.  UTAH.  markeO  tlHI.  Maali  graj  raar.  UAlla 
I  1  I.  Lsparall  Aurr  tl.H 

O161316.  50  Ke  ttf  4  U«  1^'  dia.  1  Ha*  klgb.  110  |a 

...  .  I1.II 

)52*7i7i -Bpae.  10.  Ill  ('hicago  Ttaoa.  aqulralMl  w  Rifi 

DI66A38  W  B.  ParmallOT  <*or«.  Brpkl  lortdal  wtD<1fn«  IlS 
«H«6M.  Ratio.  1  1.1.  I  I.  raag#  3h6  to  530  C  l*.T 


1.AS6  V  im  .  17.300  V.  o«U  1350  KVA  •  %  1 

•06  KVA  S  I  KITJL.  3H006  Volt  pK  output;  lofl 
tmr  mu-rtwrroDd  piilaa  wtdtR . 


ALLEN  SET  SCREWS 


Wra9e«B— BALL  BEARINGS 


NEEDLE  BEARINGS 

BIM  1  a*  VM.  6  e  II  !«'  M« 

<;bmk  1  4*  »M«  »  i««  II  ar  ix 

SOUND  POWERED  HANDSET 

Br9m4  N«wl  TS-I* 

IikIuJm  4  ft.  eoni  A  .pnu  rl-^ 

^ _ $17  40  Bt. 

WALL  NANCE  N  —  Nftvf  typ*.  for  Sound  Poworod 


P  OVERSEAS  PACKED 
•72-A  $1.00 


TNoaAoo.  rtold  Wifo  WIIOH,  s  mil#  rorl.  .  lA  46 

VCRNIIR  DIAL  (From  ic  aai) 

Marked  0  100  m  MV  lllark  with  tilm  mark*  1  S*  l»ta 


JAG  rusts  JAG 

4  Amp  34  06  par  luo  2  Amp  12.3#  par  100 


HAYDON  TIMI 

ItSV  46  Cp 
QbW  2  »  K  P  M  IIS  V  aO 

aa>  t»a  an  a«a  tHaft  ta 
Vy  OHLV 


TIMING  MOTORS 


PRECISION  < 

0  WATT 

ai.i»i  Muut  1I4S  $i.7(  ' 

3U.(IAIU  UK  1I4A  IM 

4.IAW  llrjur  2«>  V7t 

A.UUD  .Muirr  114  \  1.70 

I.OUU  MuM  114  S  IM 

S.uni  UK  1I4S  140 

t.iMMI  btjur  Mil  1.70 

IS  WATT 

lODKUR  tUS  MM 
7  TWWI04I  Bakriitt  tM  Aolot 


CONTROLS 

4  WATT 

SOnu  rntralab  4VMI  IM 
Ki  IViw  Ml  Tt 


II  WATT 

10.000  Mutar  4714  tIM 
lo.onu  Uonu  riT  IM 
lun  Utiur  riT  IM 


TRANSMITTING  MICAS 
UPRIGHT  BAKELITE  CASE 


TIME  DELAY  RELAY 

I  l-X  14144  KN  IVIM  40  Rrr 
•  If.  \  0.1  1  tri.  •  Adi  .10  TO  Hrroa.l.  • 

r-o .  '  1'.  uuoui.l  rory.  Iifig  limr  oprln.  rofum  • 

Tt’,  Ml.."  •«llr>i  iyd>lo.i.  104  •  H..I.I4  IIS  w 


0-1 SA  DC  AMMITtR 

■ASIC 

AAOVI 

12  MB. 

A  4" 

MiTAL 
CASI 
M I  •  ■  O* 
scALi 


c. 

TEST 

SJ.(S 

1*  Hf  S14  •• 


POWER  RHEOSTATS 

STANDARD  BRANDS 


WRITE  FOR  MONTHLY  BULLETIN 


IS  WATT 
lOOOil  A'  Mr 
lOM  M 

SO  WATT 

Ill  A'  TV 

0  S  IJ  •  70 

II  A'  70 


OOu  4*  TOr 
ID  4*  70 

I.2M  4*  M 
lOM  4’  M 
1.S00  4’  H 

ISO  WATT 
%i  4'lt  M 
7S  A*  VM 

III  Srrrw  Dnr. 
rr  Sot 


Arch  St.  Cor.  Croskey  Phila.  3,  Po.  Telephone  Rlttenhoute  6-4927 
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guaran'**4l  to  t»«  oi'h  n  of  1  - 

•  «/f  t«»at  raa>t>oa  -tt  <1>«1  un'it 

iirt>  t*«t  •akan 

•  I'ltah  t>>r  avjt>>iti4*  tr»*-r(  ng 

•  4  «»ltb  th*  a- ( •‘••■■rlro 

I — l-Aror  rolvbrr  lip 

I  rlrnuBfamM-r  wlirrf  lip 
I  llporMilM#  InatriMlNtH* 

I-  YrMp^roTora  I  «trrr«-ll4»«  rkart 

*1  h*  («iiit>ifiat  ixfi  ut  t  !•»  al^ovv  fra  t  <11  •  «  «  ii:  gf.  • 
a<  ‘  uratatv  aiMhiu  m  t<y  lir**  !  rva^t 

ng  Ih*  K  r  M  of  ahafta  or  it.r  liro  ul  of 

•  ur  fa'  *a  without  anjr  a'  •  t'aaoi  ir#  or  t  irti<f>g  of  any 


ho«-«t  'arrfing  >  aa#  4~  a  tN  a  IS”  t«*a^  and 
a' r  t<oai>rii»o  Hut  liluat  ral**<t  I  \al  I.IbI  l*rir«>. 
hurpluo  Naw  Ouarantaad 

Youf  Co(t  $2'4.50  fob,  N.  Y. 


Weitofi  433 

PORTABLE  A  C  VOLTMETER 

>KK*JI».M1  K.»MiK  »■  li.  l»iw  <  O  l.HI 


GASOLINE  HEATER  MOTOROLA 
Model  GN-3-24 


•  abIriA.  trah«*r«i.  aork  itarknitinu.  mohOr 

•Niuipm«'fi‘  tran4tnttTf>r  ■*aMon<t.  rtr  .  an'l  anv  pla<T 
whara  a  Quirk  hra?  la  raiiiitra<t  in  volumr 
Vrrs  Mv><«.rfn:ral  .n  '>iir'aMon  ^ank  holdR  ona  tkl 
i<m  '{  a**>Ulia  Whirtt  i4  BufflrIrOt  for  6  hour* 
«>|irr«i|on  1  %t%  an>  gra/ta  gaMiiina. 

uni*  ta«lctir<l  pr>mar'.>r  for  alr<*rafr  lARtalla 
'.on  24  2«  folia  <1  e  .  but  ^an  ha  raatlUy  a^laptr^t 
fur  a  or  1.^0  n>lt  ryrla  p>war  auppl?  by  u«a 
»f  «  iran«f>>«n>rr  an<1  m'lflar  Hlmiila  otrru>t  (l.a 
(ram  for  aiUptaM*  b  to  115  or  2.1Q  volt  r<0  cTrla  ii«a 
Biit>(<.ia<i  «.th  i-ach  unit,  ('an  ba  u*a«l  on  S2  «oit 
farm  or  hi-ai  »>»iaf«4  a«  ta  •uhoui  tha  tnftallatlon 
Ilf  a^MOional  (raii*f>»rra«r'i.  at> .  powar  coiuumiHinii 

Takaa  *arf  liTtia  « an  iw  rra-lllT  «torad  whan 

ntrt  10  u*a  r;>aa*ura«  BppT'  Bln.ataif  t2*  ti^a  t  kS* 

higti  a  US”  ffuia.  ffatgliB  only  20  Iba  ormplata  with 
ail  a4'rafi%>'r1aa. 

Tht-w  unit-  ara  romplata  with  aihauft  pipa,  1*  air 
liuct  aita*«  f'ontrol  and  rc'd.  a«  illuatratad 

and  ara  with  TVchnual  UanuaJ  and  Parti 

fatal'  a 

SIMPLC  TO  INftTALL»hAFC  TO  U8C— 

NO  0D0R8 

BRANO  NfW-IN  ONIblNAL  CABTONS— 
BCAOV  TO  U8C 

klada  by  Galviit  (Motaralai  Mf|  Catnpany. 

NET  PRICE  .  $22 


PORTABLE  A.C.  AMMETER 
WESTON  MODEL  528 

DUAL  RANGE  0*$  Aaip.  and  0-15  Amp  «ull  «.wla 
for  ttra*  on  an?  fraijuain  y  f*-inn  lo  M)d  ryrlaa  Tha 
idral  tn«trura«ait  for  all  (tunmarcia!.  lAiluvir:al.  m- 
parimMt'al.  h«'ma.  ra  tU3,  motor  and  (anaral  rapair 
Bh«'p  taat.ng  Coinaa  <v>mplata  with  a  (anuina  iaathar. 
pluihlmad  rar'Tlbg  '  ana  and  a  pair  of  'aat  1aw<l«  A 
>arf  lYuiimiiant  pi<rk*-'  «laa<l  taat  mrtrr  prioail  a’  lana 
than  *^'*t  (if  mantifarturori  llaL 
\uur  .  .  .  ONLY  $12  SO 


BC-IUO-A  TRANSMITTER 

I '  ■  ..  II'  11’  aa  fi  laa  iit'**4a'fia  ff  !  i?  >  it  an  cy«*!a 
4  .«*ain»  It  out  rt*  k  r  \l  Iti  arr  <ian«ra 
Ka  U  ti-  It  I  5  a  Mp  \ana'  o  MitM  i.  ^  K  kwoH 


COMBINATION  OFFER 
ISO  VOLT  A  C  METER  I  30  AMP  A  C  METER 
Triplott  331-JP.  3*  }**  Tripittt  331iP«  3*  y'* 
Rd  tlwih  I  Rd  flwah  coi* 

Both  motors  for  $7.9S 


ROLLER-SMITH.  Typo  G-1 

IT*  M  k  ■vOO  kl  V  iD'iaman'.  l\*  A;  .a*«  Ruah 
I  ak  .  -a  raaa  IS*  Ha^ral  liianii'iY.  1  S*  -^ffwall 

••  $4  SO 


SOCKET  SELECTOR  SET 
WESTON  666  TYPE  1C 

Iwipnail  for  purvw*  of  taking  ''aaillnga  of  nv- 
•an’*  «i>|tag'*«  aiHl  r«<al«*araw  and  oihar  ala^iricnl 

iiiaa'-iraniaBitii  In  a  ratuum  tuba  rlmitt  It  can  ba 
u«r«t  «  ft)  maiif  Waa’arn  AnaifiarB  or  uthar  mak* 
nt  .i'i'anga  «•  i>  •  hm  tuiHiamnwtara  To  taai  a  tuhr 
i-l:- -tit  (ha  ttiiia  i»  ptuggatl  Into  tha  appmprta'a 
a.1ap(aa  and  (ba  'mi  plug  iB*artail  In  tha  tutia  wwkat. 
Till*  brtngi  ail  -ur’^’B  an*!  f«4'agr«  •>ut  thnnigh 


SEARCHLIGHT  SECTION 


Hall  bawring  and  o>ila«a  t>a«Mngn  ra 
iUlta  no  lutifi'  at'«>n  »  iiat  »•«•>  ar 
Hra'ttly  piirtahia  Piia  n«»atly  palm 

•  >r  hand 

tlaar  ahift  f-  i  a«<Ut4  ting  low  nit-l  ’ini  and 
high  rahgra 

(traataat  a  tiira  f  tiiaala  Naiv  ai>ai'lf) 

•  atlona  II  r  T>|<-  M  •  aaa  S 

< '«*tr.|*lata  with  tha  follow. ng  •  .  aaur'aa 

tip 

I— 4o«il(’al  Mtthl>ar  tin  matal  miiuntad 
I'—Nwhhar  mrtal  i-tmr  tip 


I'arlpHarwl  Kuhlrar  witarl  I  ft.  In  clr* 
<  umfaranca 
I—  K*mI 

I  wiitnll  »irr  «4*n«ra  riihhrr  tip.  matnl 
niftiilltafl 

1 — tlparwtlng  tn*tnMll«*n 

\Uda  I  y  J.  nra  M..(ioU  .*itHH.ford  Tonna'  ti- 
flit  <*t.inia  -»»tl»tdata  in  h|Ua  ValVft  I’nad 
-irryin^,'  ■  aar  ' '  1,  \  4  M  i  S"  kk’  I  l«l 
I’rira  $T5  OO  ’'^uiptua  \*-yr  ( *  uai  him  aad 

Your  Cost  S24.S0  fob.  N.  Y. 


TACHOMETER 


Jaag' r  finirh  E  •.  TImIW  042A-4I 


All  items  are  irano  new  surplus  guar 

AN^IIO  UNLESS  SPICIflfO  OTHERWISE  All 
•w«tar*«lt  th’pped  tram  ytock  ««m«  doy  gt  ordar 
taraivwd  Bwhteit  tw  priar  mIc  Ord«ra  ocreptad 
trwm  POtad  canerraa  Pwhlic  ifittitutioas  oad 
•Maiiaa  ea  apaa  occauat  othatB  plaoia  aaad 
2S\  danoB’l  h«l«n<a  COD  or  check  with  ar 
da*  All  pricat  $01  Otir  worahouaa  NYC 


MARITIME  SWITCHBOARD 

338  CANAL  STREET 
NEW  YORK  13.  N.  Y. 

W»rt«l  4-(217 


We  corry  o  complete  line  of  surplus  new  meters 
suitobic  tor  eacry  requirement,  such  os  portohit, 
ponel  switchboord  loborotory  stondord,  etc. 

Ovor  50,000  METERS  in  Stock 

We  corry  o  wido  ossortment  ot  oircrott  type 
electricol  meters,  precision  tubulor  multipliers 
ond  meter  shunts  Your  inquiries  wilt  receive 
ou*  prompt  ottention 
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ApnI.  1950  —  ELECTRONICS 


SEARCHLIGHT  SECTION 


St /•KHIOH  I  Wrt  ’KS  FHt03l 

AMERICA’S  LARGEST  ELECTRICAL  CONVERSION  HOUSE 


ALLIS-CHALMERS  MOTOR 
GINIRATORS 


Input  Mi  \  tAO  at  14  anipa.  S«0«  HPM  lUU 
Hearinita  Output  1  KV’A  I'K  120 

Volta.  AC.  I  W  4  amp.  tVntrifuKal 

automatic  rt>ntr<>U«*r  pcrnniB  linc.at«ri  op¬ 
eration  Fully  rH'  )oae<i  HmiMl  >r«i 
Alao  avatlahic  for  230  \1h*  ti(>erali«in  at  the 


V  GEN  ELECTRIC 

TRANSFORMERS 

I  k%  4«0  :30-230/n5  Hrand 
JR  New 

(fenerul  Klfs-trlc  5  .%  \a4o- 

«i  traiuiformer* .  110  22o.  Ilrand 

’-'New  $2«.t»0 

%%e«ttiMlh»u<M>Tran«ft»rmer4  «»n> 
tniller  •  «>nialiia  SOO  waita  120> 
22m  Volt  transformer  with  mul- 
ti-tapa  The  transformer  with 
tap  awiti  h  alone  la  worth  more 
than  the  apeR-Uil  price  M 

ESCO  DC/DC  MG  SET 

~  Operate  at  220  Volta 

In-  to  deliver  110 
Volta.  1.4  amperea 
r\M>  of  these  un.is 
..«n  he  use.l  cn  22o 
N  l»  ’  to  oMa  n  110  O- 
n-i  VoPa  tipe^lal 

l*rire  $15.^4 


110,22‘»  V.^•■  1  .  ’ heltiil  to  nller- 

naiur  r-itetl  1  2  K\  \  .  II  \  1 

.\U»\e  unit  with  2:"  U"  3  *0  motor 
iiNAN  ^  I  t:  M'l  SKTS.  4  KVA  Op. 

eralivr  with  lit*.  ;:*'  \  .\t*.  1  o.  40  l  y  Motor. 

M-p  !n*1  ttiiipul  einsle  ph  .  . 

With  1  l*h  44*'  Motor 

MI<;M  KHKwI'FNt  Y  M*;  IMT  %!ade  hy 
•quality  Kle*  t  itperat.-B  at  115  VAC.  1  ^ 
*>M  ry  delivets  11 -•  VA*'.  N?  amp  1000 
r  S  .  alw>  &<i0  loOM  VlM'  at  35/1  amp 
self  ex<  ite«I  with  panel  rontainlna  atarttnff 
control.  Vntt  la  lu*  Iona,  walghs  200 

IPs  ..  .  .  $l45.d0 

Weatmahouae  Pranpltron  Transformers 
Pri  110  V  etec  12.000  Volta.  It  MA .  .  f:4.M 

Waukesha  4  cylinder  aaa  enalnea  10  HP 
with  pullay  take-off.  erank  startma  Prand 
New  .  •IIII50 


HOLTZER-CAROT  MG  U9F 

Input  .'V  Y'olts  |h  at  14  amps  ttutpu 
Volta  at  \  A  4  .  p«  an.l  IIS  t 


'  ^  r  FLIXARC 

|H||H  TRANSFORMER 

welder 

operates  at  440'S5m  ainale 
phase.  40  c><  lea.  lOO  ami>er* 
..^PF  adlustahle  'It  Hehullt 

M like  new  Ml’Ki  I  PKK  F 

GEN.  ELECTRIC  AMPLIOYNES 


Model  7&0  watts.  Input  440-.  - 

*>M.  <*uiput  260  Volta.  IH'.  1  amperes.  S44o 

HPM . 

Coupled  directly  to  control  mutor  on  corn 
luon  base  Drand  naw  .....  $IA5.4M 

Model  5 \M79  YtiAM;  174  wstta,  Input  110. 

V  1  4u  cy  tiutput  240  \  1>C,  15 

Amp  . 

M«»del  &.\M7f4\Hlll;  1500  watts.  Input.  208 
V  1  ^  40  « y  Output  360  Vl>'.  4 

amp 

ONAN  HIGH  FREQUENCY  MG  UNITS 

Inpui  llO^llM.  ainale  phase.  40  eye  Out  • 
t'Ui  4  K  W  115  VAi.*.  ainale  ph.  480  cps 
Itebudt  like  new  .  .  .$I8«.!V« 

^  G.  E.  Motor  CONTROLLED 
VOLTAGE  REGULATOR 

Cat  r»i7*.2^.  Type  AIK.*«  Form  M. 

^  KVA.  <oni  duty.  40  cy.,  prl- 
mwry  \olta  116  t^»ad  Ampa  14  2 
Intloor  seivu'e.  Voltaae  <4>iilrnlled 
^B  by  mtr  130.  1.  40  1/40  HP.  t99.ftU 


Ideal  AC  to  1>C 
set  300  watts 
Hetuiit  Ilka  new 
Itit-al  Mt«  Hat.  op¬ 
erative  at  110/220 
\  At '  ainale  phase 
Einperea  Spe<  ial 


ESCO  CONVERTERS 

*****''^‘**  Input  14  V'DC 

^■■4^13  16  amp  3400  KPM  t*utput 
lU  VAC.  3  U  amp  50  V  F  Hall 
^PBp^^  Heartna*  Hwae  for  table  or  aids 
^  "ws  mountina  s<pec.al  .  fO.flt* 

FfMO  IK'  %r  M«t  NFTN.  Motor  114  Volta 
IS  HP.  l.ne  atari,  built  in  voltage  regu 
lalor.  fre^iuency  ronlrot.  Altered.  Ideal  for 
television,  radar  or  any  applKatlon  re<)ulr> 
tna  <onatant  voltage  Mod  fre^usniy  Hrand 
New  ...  tltA.M* 

LELAND-MURRAY  HIGH  FREQ. 
MOTOR  GENERATOR  SETS 


G.E.  OIL  FILLED 
OUTDOOR  TRANSFORMER 

Brand  New  1  KVA.  Type  Hfl 
200n/.6200T-ll' ^330 

l*KI4  R.  lirwnd  New 


JANETTE  ROTARY  CONVERTERS 

nil  \  \.  Inpaf:  !!•  4  IM  t  4»wliNill  119  V  \4  . 
single  phase.  40  cy<  lrs.  9400  speed  With 
Alter  fv>r  eliminat.on  of  radio  Intarfarance 
Heiiably  Hebuilt  .Hpei  lal  PrP  v  $19.95 

CENTURY  MOTOR  GENERATOR  SETS 

7.5  KM  \i  310  Vulta  iH'  to  114  Volta.  A*  . 
single  phase,  •i**  t'yrica  t\»mplete  with 
autuinatt*  lonituller  and  puah  button 
station  $445,911 

GENERAL  ELECTRIC  DC/AC  MG  SETS 

F«Hir  Heuring  Marine  I  nits;  25  IIP  330 
\oltalH'  coupled  lo  alternator  1175  KVA 
•  0%  1*F.  1100  UPM  Mall  Hearlnga  4  bear 
ing  a«t;  marine  duty  Hrand  New  $545.90 

I  INDUCTION  VOLTAGi  REGULATOR 
Ty|»e  IKT.  form  M  144  K\A.  S 
phase.  4o  ry>  lea.  ront  duty.  tnitd«M>r 
a*rvt<e  Primary  208  \  10  4  loail 

ampa  till- Ailed  Wgt.  244  Ihs  19  r 
17*  a  14' . .  $A.9.<MI 

PINCOR  ROTARY  CONVERTERS 

JAO  NA  Filtered.  Brand  New  Input:  ui 
VlP'  4  3  Ainj'  tlulput  230  VAC.  1.94  Amp 

nPOA  I  \l  PRH'K  . .  $:<fi  M 

4«F>FK%I.  FI  FA  TRIP  DC  (i$:N  FK  LTtIKH; 
Type  I4t>.  1  \  K  NV .  135/125  \olta  14 
An  IB  IHOO  Speed  Hil.uilt  $415. It« 

KALtIIM^S  Hl^rKIHI  T14IN  TH.LNH- 
M»HM0.Kn:  75  KVA.  Pri  ;20/S40.  > 

llH  \<dta.  single  phase.  40  cy<  lea.  Brand 
New  .  $1.5..%# 

CENTURY  MOTOR 
gmttm  GENERATOR  SETS 

Motor  93  volta.  I>  <\  I 

B  I*  M  directly 
ed  to  alternator  deliver¬ 
ing  120  vnlia.  A.**  I  75  KVA.  entb.  wdg 
Hingis  Ph  40  cps  t'otupleta  with  spare 

Kart  a,  controlling  held  rhroatgt,  Brand 
aw^  .  $585.09 

TAPE  WINDERS 

Tbaaa  tape  wiudera  con- 
aiat  of  a  motor  operative 
at  110  volta  I>  C  .  4  am- 
perea.  1800  apead  A  mo- 
lor  whKb  la  aaparabla 
from  lha  rest  of  tha  unit 
and  whit  h  can  be  employed  fur  a  multitude 
«>f  puriM-aea,  alone  or  with  tbs  gear  redu« - 
tion  boi  to  which  tt  lo  ovnnet'tad.  Motor  la 
ahunt  w>und  and  the  apeed  thereof  la  con¬ 
trolled  bv  a  built-ln  rheoatat.  This  roakea 
an  invaluabla  laborntory  unit  Apenal 
Price  .  $19.99 

MARATHON  MOTOR  GENERATORS 

Input  110  vr>(* 
Output'  iiovAC  1 

phase,  $0 

Manna  Type 
voltage 

freuuan<  y  (.ontrnller 

llabullt  . $$6.M) 

Home  unit  aa  above  with  92  VDC  Input  and 
aame  Output.  900  V  A  . . $54.99 


8  K\  A;  120  Volta  3  Phaae.  40$  cs-lea  voltage  regulator  and 

.ouplrd  I..  2t->/M0.1-(«  M„l..r  tiU.M  WdHRWH  rr.467n.  T  cent?!!.*". 

Ig  <  onlmllrn:  «0-  ««tt>  11#  'or  . .  ,  . MIS.e*  K.m.  unit  >■  abov*  with  il  VIK.'  Input  >i„1 

II  if-  I'c’ISrroll  Vt*.?  ■‘^'1'’"'''^  Kl-tnr  .'-p-cl.lty  Ml.h  Kr..|.,.n.  y  for-  “t"*  A  . Wt.M 

i'lB  v«'rl«h!'»*'tV«n*f 'irm-r'''*'!lr«n5  l'-r-«.  JOO-p  UPM  Kail  U-arlnya.  .'<-.onrt-  WESTINCHOUSC 

Lla  n-w  ana  an  -.f™DKoral  huY  V”  OO  v..lfa.  1S«<1  .  y.  I.a,  TtSan.pa  271  '  gWHn)  W»>IIN&NOUSl 

.t  ai.M  ^  A  Hlncla  7-h  Kutit  in  fr-.iu-ni-y  i-onlr.il  Wfivsal 

*'  .  iii.e*  .'»p»i  ialiy  pri. -a  ai .  ..  tM.M  iHWgH  i 

Kl  K<  TRIC  «  KW  II, yb  Vol'ay.  O-n-ratora  Rabulll  Ilka  n.w  anub'a  cum.  *•*'*:  115/24#  Volta;  Brana 

mutator  lypa  rach  rat-a  at  4000  \ulla.  IP.',  2  5  amparra,  can  ba  conna.  l.a  In  a-rl-a  to  a|ya  -  .  WC  .\ow  MPK<  |.«|.  PR|f .  (j.s# 

»0u0\.ilta  IM  at  2  5  amparaa  or  4000  Yolla  5  ampar-a  In  parallal  .Uaparalaly  a.rllaa  S  Ef 

I  n  ta  walyh  about  SCO  pounJa  ctUarad  at  a  fraction  of  ih-ir  orlyinal  ,..01  .  .  tIM.fM  ” 

IF  IT'S  FROM  ONE  FREQUENCY  TO  ANOTHER;  FROM  DC  TO  AC  OR  AC  TO  DC; 

IF  IT'S  FROM  ONE  VOLTAGE  TO  ANOTHER,  THEN  CALL  ON  US. 

Established  in  1922  WILLIAM  I.  NORLICK  COMPANY  Tel  HAncoek  6-2480 

409  ATLANTIC  AVE.  BOSTON,  10,  MASSACHUSE'TTS 


WESTINGHOUSE 

TRANSFORMERS 

#»«  V.t:  115/24#  Volta;  Brana 
.\a«  MPK<  |.«|.  PRIf'E.fj.s# 


ELECTRONICS  — Apn7,  I9S0 


SAVEnSO! 

"KLEENAIRr 
ELECTRIC  AIR 

C/RCULATOR 

(PATENTED  FILTER) 

FOR  COOL-CLEAN  AIR 
WINTER  &  SUMMER 


OFFICES 


FACTORIES 


74  CORUANDT  STREET 

NEW  YORK  7,  N.  T  RI<|*,  3.«4«o 


SEADCHLIGHT  SECTION 


APRIL  SPECIALS  FROM  UNITED 


CIRCUIT  BREAKERS 


REMOTE  CONTROL  CABLES 


WAVE  GUIDES 

•  ►me*'  UTatr 

«>  lrn«rU-  <*  fti  nittOCB  AA'l 

t  tA4»=  •Ill  ►.*.h  IJ  W 

CERAMIC  WAFER  SWITCH 

r  I*  T  -  ;  ■  1.  b'im!  •.'!«  Bp*  m1 

M  \r  in'  ng  U»f>;  .»-Rt»r  I  M  lA*  »^b 

JACKS,  TELEPHONE  TYPE 

*k  t  i'g  :  h  l‘..|g  luv  f<ir  tl2  7ft 

SPECIAL  VARIABLE  CONDENSER 

lAfui.  tft  to  4  ''!  Mmr  tar  »^«.on  <  frtmir  inguU 

'  •  ii  Bii-l  rfMB?-  »*<'h  I’b'Mpb' ' 

j-'a  ■  *  t  sRi*  •  •  i*.f*  S*  i  «h*/t  K*n 

tvB'liig*  E*«rsg«  .'ili' F'litAliT  HplU  rotnr 

Mi'l  i<:a)r  -  f<o  tr*>  klitg  Mtir  2\*  i  i  7* 

.  *11  I’.g:*.!  Nr«  K*.J;fti:j 

H  V  MICA  CONDENSERS 

(  ap  nifit  Irat  Horhlng  PrU-« 


WESTON  METER  RELAY  3 


METERS 

AC  MILLIAMETER  3 


ammeter  shunt 


RADAR  POWER  SUPPLIES 
PP  S)APQ9 

•>l  It*-  >  !«►  IMKI  i  ^  «"S  4 

1  .lM«  Ht  4P  lii*  iJftp  .Np«  Ift  ftft 

PP.104  APTS 

K"  Its  V  4IH'  4  Tf  s  ‘K4<t>.  1  I«-i  Taha* 

lt‘V‘  >  jB  I’ll  M*  4'*“  \  KB  *  A 

«<>  Sr«  •  th  1Vbp«  tA  M 

PP7  APC2 

I  M  *.  *1  ««.  S  I  VIA  1*1  I  VH  l*A.  I  CHiT. 

I  «  All'  J  S3lI  Tulwa  4  •  '  M* 

an  I  nitar^l  auA  lutw*  App(>  t  7A  |>m 

S*«  tM  ft# 


i>IU 


PRECISION  MICA 


NO  DIRT— NO  DRAFT— NO  NOISE 
CONTINUOUS  VARIABLE  CONTROL 
PERFECT  VENTILATION 

Air  filtrottOA  ii  Of' 

INTID  filTtR  tor 
ILIMINATING 
OlHT,  ofid  POllfN 
from  ovtdoorB. 

VantilottA  your  room  1 1 9  9 1  |l 

ClEAN,  COOL, 

FILTERED  AIR 
SUMMER  or  WINTER 
Eooblos  yoM  to  SUIOUE 
owHido  NOISES  by 
kaepEog  wmdowi  cloMd 
•ftd  to  9«t  Hit  omeont 
ot  yo« 

vtKtbor  colm  or  ^99t1lll|||||9M 

Atormy 

Easily  ADAPTED  TO 
ANY  WINDOW  •itboot 
CottiA^  or  mornog. 

moyfitcd  tlmb  «itb  in-  B^lllftilsllllliii^ 
tido  wiodew  tor 

Olcotiog  opooarooce 
Cobioot  t«  mad«  ot 

HEAVY  STEEL  viHi  RAKED  ON  '  RRONZE  HAA 
MERTONE  finish  Will  blend  wiHi  oil  bomo,  oHu 
or  toctorv  Aorrooodiogt 


OIL  FILLED  CONDENSERS 

I  MM  iJ.Vi  V  I*  (  . 

1  MfU  Jitni  V  i»  ( 

ift  MM  ^MNH)  V  ii  E 

1 .0  Mr«]  fWMi  V  1»  ( 

1  U  Mfit  liRKl  V  |»  ( 

•*  a  MM  4>HJ  V  1>  4 ' 

J  V  MM  ftiAMi  V  1»  4 

3  U  MM  -ilii  V  4  4 

3  4»  MM  \  l»  4 

A  0  MM  V  IM 


OUNCER  TRANSFORMERS 
W.224262  4 


SPECIAL  ELECTROLYTICS 
(METAL  CAN) 

«l  •  udMM  V  IX 


S72S4S02 

I-  Imi.xIUM. 


RESISTORS 

k  '4>ippii«Hl  a  th  Moun'iog  4'i1|»> 

2ft  WATT 

....I7«  »•« 

I7a 

17-  |i  -  iHim*  204 

4»tmi«  )•« 

200  WATT 

ftW  hMMHi  4»ttlii«  7*« 

\t*  CAKBON  NCbIbTORB 
Min^rutsm  4>r*laf  tooo  onv 
otir  «ahsa  All 
tM’Pular  maktM.  aivt  lypaa 
5iJ  I  ft  W.  I  T  W. 
^  470  lono 

ii!  nK  4300 

aC  T3K  ir>K 

aH  f7K  IftK 

lI!  4'K  t2K 

-K  rK 

l‘W(K  MK 


lm(i«^Un«'*  I* 


FRACTIONAL  HP  MOTOR 


TINSEL  CORDS 


DELIVERS  695  (C.F.M.)  CUBIC 
FEET  PER  MINUTE  IN  FREE  AIR 


eililP  %  \  4  tM  TO  Awpa 

i  lU**)  laiotinal  •’  r;!r,ar  pf»<l 

i  r  MiPB  Wi  |4«  U«  Srm  |l  7ft 


MOBILE  GENERATOR  FILTER 

T  t»w  tlior  4  ftO  V  l»4  ‘  kmpm  4  .mipl* 


A  SENSATIONAL  BUY!  \  J  J  Ql) 
nOV  60  Cycle  AC  ’^/l  fl.Sr 

MODEL  A1  nyc 

4  FOR  SI  75.00  )o%  u  s  fic«»«  tom 
nOV.D.C.S59.95  220  250  V.D.C.  S59.95 

TERMS  20®o  Doposit,  Balance  COD,  EOB 
N  Y.C.  Rote^  firmi  open  a.  c  net  10  days. 


KM'K  I  Maf 

fttOft  114.71  M 

WIKCW0UI40  CNAIICL 
M  4  thru*  Woiu 

^  bam  2ft  Naw  31# 

.’at  mw)  )Oi>  \a*  AO# 

M  7»  7ft«aa»  24m  N>w  II  |0 


BC  423  RADAR  MODULATOR 


'harga 


UNITED  SURPLUS  MATERIALS 

HALSTED  ST  (DEPT  E)  CHICAGO  6,  ILLINOIS 


Apfil.  1950  — ELECTRONICS 


( 


X  BANO  tPCCTBUM  AIIALV2CB.  UC. 

nst  i4t  r^ltbnkt#*! 

frM4iM«r-y  I  f  fmiumt'*  K>  tme.  h*»il 

vutk  M  hr.  W  IM  V  Ae  mM  vpi*. 


%  BAND  SPfCTBUM  ANALTZill.  t:A(t.S4«1A  UC 

»tRi  IV  t>>  fttunr 


X  BAftiD  BCLOW  CUT  Orr  WAVC  BUIOi  AT 
TCtiUATOfl.  «tih  cRiibvfttM  ,iiAl  uktl  bvUt  tr 
liar  «tr«4rfewr.  ttiv**  ^  tnput  o4uifvior.  .»«rpit< 
r\«uim«  lo  *«fc*  »  I*  <uttW  Ihh.il 


TUNING  UNITS  TOB  APB  1  v  APB  4  BC 
CCIVCBS  u'Mi  b»  ummI  with  M?  M  me  ampl 
n«rt . 

TN  ih.  raA«*  IMO  me.  tunrtl  miter  vPi 
tiMM 

TN  54.  rvia*  SIHIO  4#0(*  mr.  tuaed  miur  rav1t< 


S  BAND  CBVSTAL  MIXKB  lUliutrwM*.  V«rl»M« 
«i«rmati»r  Ibierium  $•;  »# 

08U.2  S  BAND  CCHO  BOX  HM  M 

TBN  SfV  THCBMIBTOB  BBtOGC 
S  BAND  THCBMISTOB  BBIOGC  CU  «  ABU. 

I*»n  gf  IZ  Kvtv  0S 

BAOlO  BtCtIVf  B  BC-M7T2.  I«  !•*»  mr.  S 
FM  AM.  IIU  V.  AO  ri»  tMA  M 

MCASUBiMCNTS  TtC.  M  75  mr.  .••UbratMl  .hH 
pot .  tiM  W 


TS-15  AP  X  BAND  SIGNAL  GCNCBATOB. 

rslihrvMl  power  iiMrter.  rrequmey  meter 
'«7»r0  9*itt0  me 


TS.I3  AP  X  BAND  SIGNAL  GKNIBATOB. 

pul«e>l.  «'«librAtMi  nutpMt.  110  V.  AO  ryiim 


WAVEMCTCB  CAVITY.  KAOS 

■1n«  TSpe  .  . 


X  BAND  VSWB  TEST  SET  TS<I2/AP.  .-.KtipMa 
witX  lirt<-«r  aiupiinrr.  dirmn  reaiiru  VMWR  meter 
Kintfed  w»ve«ui<W  vrtth  fetr  drlree  tmteMnt 
pri>he.  m«rrhe<1  lermiattloo  And  «ai1<>u«  vlnpreni. 
with  earrylM  cam.  VRW  IMTH  I  AND  11  Are 
AiAltAhla  eepArtelf  or  tocetArr  a*  •  imrt  Ml. 


S  BAND  SIGNAL  GCNEBATOB  CAVITY  WITH 
CUT  OFF  ATTENUATOB.  S50A  2S'.0  DM*.  K'lv 
Yulie,  M  *l|  m<ytulAtor  ctiAmlt  IM.tS 


UPN  I  %  BAND  BEACON  BECEIVEB  TBANS. 
MiTTEB  S7SM 


WAVEGUIDE  BELOW  CUT  OFF  ATTENUATOB. 
•AIM  A*  Abi>«e  eirept  lApiit  It  metrAed  In  rente 
oT  XJiHr  2300  mr.  VsHH  rhAn  1  2  IM.M 

PULSf  INPUT  TBANSFOBMEB.  nrtnAlPry  core. 
30  to  44MHI  lu’  impe.Ui»i*  ratio  tlo  to  3.;50  'dima 

tiOS 

PULSE  TBANSFOBMEB.  I  TAH  VtHO  1l  $0 

PULSE  TBANSFOBMEB.  |t2  .4WK  U  M 

PULSE  TBANSFOBMEB.  <;»:  AM).  I2M)  I  IS.OO 

TS  IS  AP  CALIBBATED  DELAY  FOB  APN  I 

I2»  OS 

T8-2S1  AP  CALIBBATED  SELSYN  IISOS 

UG.27/U  TYPE  N  BIGHT  ANGLE  AOAPTEBS 

IS  tor  $3  OS:  lOSO  ff  tZM  OS 

SD-)  SHIPBOABO  BAOAB  New  afPt  •fro^lele 
wt’b  teal  eiiulpment  tISM  OS 

SQ  BADAB.  uMwl  b<il  in  C'«el  »<<k>nf  urde*  erwa 
piece  with  Antenna,  ••  ntrel  un<t  tSM  OS 

SN  BAOAB.  uted.  r-<"1  wxrhlos  Order,  rum 
piete  tOOSOS 

NYPEBS4L  COBE  CHOKE.  1  llenr>.  W'mflnt 
houm  L  4U<i3l  or  L  %i  SS 

PULSE  FOBMING  NETWOBK.  Vi  hr  Vf  iwlrro- 
w«««ri.l.  'Ai  uhnu.  -no  pp»  i4S  00 

ANCHOB  SCBEWS  f'«mi  4H2M  K  Matt  r.<)ulp 
men!  t2.SS  aArh 


LAF  I  SIGNAL  GENEBATOB.  100  000  mr.  I'W 
A  mil«e  m<dulatuwi.  ratlhrateil  output.  St'*>'l 
rondKittfi.  110  t.  00  rpA  itperatlnD 


GENEBAL  BAOlO  SIGNAL  GENEBATOB  ASO  B. 
f  ■«!  wnrhiriA  order  SMS  00 


FEOEBAL  BAOlO  ASS  CS.  S  hr 

ilK.NKKATirU  JAN  ferwitm  nF 


SEARCHLIGHT  SECTION 


NEW  RADAR  SPECIALS 

APS  4  Radones  . S25.00  ea 

1 84/APS  4  liMCtim  Boi.S25.00  ea 
AT  38A/APT  AnteiMa  APR  4 

S8.50  ea 

AT  49/APR  4  Antema  .  .  S8.59  ea 

AIRCRAFT  RADIO 
EQUIPMENT  and  TEST 
SETS 

I  M  imr  tiq.  Gm  RMoad.)  $200.00 

AN  ARM  1  TmI  Sst  lor  ARC  3  150  00  sst 

OC  9T0  N  75  MC  OSC  MS.OO 


A  to  Rlmiom  Afklsima  with  tpseiol  R-f 
Mstwr.  for  tootiaq  Glbsoa  Girls  15.00  oo 
1  100  Tsst  Sot  lor  ARN  7  or  2M  Cooip. 

•50.00  sot 

BC  07  Toot  Ind.  OlSilO 

1  130  Tost  Motor  lor  SCR  522  12.00  oa 

IC  It  Tsst  Sot  lor  SCR  522  comploto 

200.00  sot 

TSIOA  ARN  Altimolor  Dolor  tlno  40.00  sol 
TS  lt/ARN  Altimotsr  Tost  Sot  24  w  AN 
ARN  1  125.00  sot 

TS  ItX  APN  Altimotor  Tost  12  y  AN  ARN  I 
150.00  sol 

TS  OO  U  Tost  Motor  lor  AN  ARC  1  12.00  oo 

1  00  Tost  Sot  05.00 

RC-54  Tost  Sst  for  ARC  5  or  274  N 

Rocoivsrs  150.00  so* 

RC  55  Tost  Sot  for  ARC  S  or  274  N  Troas 
mittsrs  250.00  sot 

1  05  UHF  riold  Stronqth  lad.  (100  150  MO 

35.00 

BC  too  Froq.  Motor  .  040.00 

Modol  GR-7  Troasmitlor,  comploto.  Broad 
now.  all  tuniaq  uaits  0100.00 

W.  C.  Typs  27B  Morkor  Bocoiwors  12'Y 
(comploto  oad  rocoadJionod)  .  .150.00  sot 
Boodix  RTA  IB  Tronsmittor  oaly  (rocoad. 

L.  N.)  500.00  oo 

Somo  ol  tho  obovo  Tost  Sots  or#  ono  ol  o 
kiad  la  stock. 

Also  la  stock:  AN  ARC  1.  AN  ARC  3.  AN^ 
ART  13.  BC  340  AN  ARN  7.  MN  20.  SCR- 
200  G.  RL41.  RL  42,  RC103.  ARN-5.  522. 
274  N.  ARC4 

LARGEST  DYNAMOTOR  LIST 
AT  LOWEST  PRICES 


TEST  EQUIPMENT 


0  BAND  TEST  LOAD  TPO-SSP  BT.  50  ohma  It  0$ 
X  BAND  TCHT  LOAD  TVlOO  AP.  154  wstf.  sr 


FEBBIt  MODEL  22A  0I6NAL  GENEBATOB.  45 
hr  to  05  mr  taurput  t  mlr^«ttu  to  )  vnit. 
rtkodulstloa  tartaMe.  wnrhlat  order  |l7S  04 

FEBBIt  MODEL  lOB  SIGNAL  GENEBATOB. 

Ac  to  t',  me,  ralibratml  output.  poiNl  worhtne 
r>rdw  1100  40 

FEBBIt  It  C  BIGNAL  GENEBATOB.  5175  rm-. 

csllbrsted  output.  a<»«1  wofkins  <ir«lrr  .  t2M  04 
4TANOABO  SIGNAL  GENEBATOB  MEASUBE- 
MCNTO  MB.  lOS  iur  to  M  tur.  1  S.OSw.tfOS  mH-m 
eotta.  fnntt  worhing  order  0400  04 

LABOBATOBY  BECTIFIEB.  OYLVANIA  541  A. 

S50S  rolti  at  t  vnperaa  In'  nutput 
LB-5  LIMIT  BBIOGE.  Industrial  I'nefiMds  144  M 
SIGNAL  GENEBATOB.  1  ri  K.  100  ho  to  31  mr. 

output  mu  ratihraie.1.  |  is  V  SU  r|w  lit  04 
AUDIO  OSCILLATOB.  HICKOK  1»4.  Rr  tuned. 

Ol)  5u«KM)  rpe  045  Od 

TEST  SET  TS-274  AP  FOB  AN/APS-lO.  syo 
rhrnotaMl.  <Msred  puiae  usnal  penervur,  4up 
434)  mr.  •jUihratwd  wareful'le  hehiw  <-ut<iff  atuwiu 
atnr.  um-hrimiaaii  marker  ranera'iic.  110  V.  s«) 
rp>  NKW.  4  (lUI’LlTK  1(44  00 

CLOUGH.  BBEN6LE  BEOISTANCE  CAPACITY 
BBIOGE.  model  t.tgA.  new  544  04 

FIXED  ATTENUATOB  PADS.  10  db  4-  4  .  |  db. 
IH*  lino  mr.  50  ohmr.  VNWI*  1  t  or  lew*.  1  wat*s 

arerase  pnwer  .  IM.Ot 

WAVEGUIDE  BELOW  CUT-OFF  ATTENUATOB. 
irpe  .N  r<ittoerti>r«.  rar-h  arvl  pin.isi  driie.  atttm 
uation  ranabte  lltr  <l«riheU.  raltbrated  in  IR> 
db  fraquimey  range  34MI  Iimh)  me  Ott  04 

WAVEGUIDE  BELOW  CUT-OFF  ATTENUATOB. 
atmilv  to  alMive  ex.-ept  upper  frequenrp  limit  i« 
4500  me  .  0)2  00 


ABOVE  MATERIAL  ALL  BRAND  NEW  IN 
MANUFACTURERS  ORIGINAL  BOXES.  DC 
LIVERY  STOCK.  SUBIECT  TO  OMISSIONS. 
CORRECTIONS.  PRIOR  SALE. 

LARGE  INVENTORY  "AN  ,  CANNON. 
"ARC"  AND  BREEZE  CONNECTORR  SEND 
US  YOUR  REQUIREMENTS  FOR  FAST 
QUOTATIONS. 

AIRCRAFT  RADIO 
INDUSTRIES 

780  Stale  Street,  New  Haven,  Conn. 
N.V  C.  OHtew— 274  Modtian  Arc. 
RNaaw  Lfaiaqton  2-42S4 


ELECTRO  IMPULSE  LABORATORY 

P.  O.  Box  250  Eatontown  3-0768  Red  Bank.  N.  J. 
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%  Rafitf  GM«*«a>ar«  PC  l03.  BC  I277.MABQI 

%  Baai  P*««r 

Oacillotcop** 

BC  i?8;a 
C««««r  T*«  B*am 


4  M  IM44 
7  4« 

1  !•  K7i4 
I  474 
1  7»  474 

4  %•  474 

14  44  4«|4 

14  44  4A24 

I  44  4«il 
I  i4  «4ii 
I  44  44;4 

4M1 

44  i 

44  3??^ 


N€«  BeKt4  Matar  Ganaratar  Salt  daltvaflni  1200  W  at 
iM  (•»  and  lOO  W  29  V  0  C  'ram  llO  «  .  bO  cy  .  t* 


Rodor  SoU 

>d  Part* 

*d  Parti 


APHl  Caaiflala 
AP%4  Cawalata 


Cabla 

COMMiiNlDC 


SIARCHLIGHT  SECTION 


weWYORK*S>)>  RADIO  TUBE  EXCHANGE 


MiKra  I  TYrt 
4ft  00  4744 
i  40  441 

144  CKIOOft 

4  44  f.KIOOa 
10  44  liOO 


LIST  OF  TEST  EQUIPMENT 

MkrO'Wov*  T4«t  Co«ipfii4fi9 
X  Band  ftpaatram  Aaalyrar 
X  Band  Spartraai  Analytar 
X  Band  Bifaal  Gaaaratar  Tyfaa 
r»  IS  T$  12  UBir  #  I  aad  2 

TO  I4AA  T4  49 

Tt  U  Tft  14ft 

TB  >9  TS  2fti 

T«  ift 

X  Band  Madia  T 
X  Band  Cryatal  TanaMa  MadHti 


I  I90A  u  a  land  Ufa  wfftu; 
a4  ISUB  II  ■  Ian#  liU  WCfttftG 

wf  'JlA  ran  4a  aiad  far  a  fta»aC  ftlS 

**  $10  MifMfviyfn  Ordar 


PHONB  (WORTH  4*et62 


Stendofd  Broodcoit  ond  Short  Wovo  Cqwtpmanf 

TS  44 

Parrii  7()B  Miaraaattaf 

Bidar  lft2C  Chanaliit 

Midar  S  w  Adaflor  far  Clianaliit 

ftCA  Aadia  Chanalut 

Maaaaraniant  Carp  49  B  Sifnat  Ganar. 

Baanton  t4UA  Q  Matar 


aftarata  an  (lia  iraand  aircraft  ••oaiftniant 

Mdfcn 

TS  IS  AP  GauM  Matar 

Ganaral  Badi#  Tufta  Veltmatar  fyaa  72aA  ta  9090  wait 
Airradia  Mlllivaltar  0*2  Militvalt 
Modal  417*4  ^riallcraai  Parcant  Llailt  Brfdftd 
Madal  40  Pyrematar,  Clamatir  Eaalpaiant  Ca. 

Lifht  lipet  GaGanaaiatari.  Ganaral  SefantiSc  Ca 
Micraammatar  Rallari  0*l0  Mianaia. 


lUCTftOkKS.  IN 

35  1,1  B  gRTY~ 5T..  MEW  YDRK6,il.Y. 


BY  POPULAR  DEMAND 

'  HIKHfSK  —  front  aurfsia 
'  i  l  ^  A  alumlntinii  on  optiral  kIam 


TKftX  ISION  I.KS  Kl.  —  Intarlor 
ari<>in<l  I'ltin  tavel  With  4  a<1  • 
JunUnx  B<T**wn  Ovars'.l  lanxfh 
IS'  .linm  15/S2"  Una  and 
w.'h  ntHMililar  S "  <1t*m  BBS 


TRANSMITTIRS 
NtW  OR  NEAR  NEW  ONLY 


(VSTTIIfftR  MftTFR  stSQt.K  PHAnR  - 

If  t-  ivi>«'  I  1C  two  wira  &  amp  111  volt 

<0  I  y.  U .  .  .  BS.Ta 

SCNO  FOR  FRCC  RULLCTIN 


Compiefe  bu/ietins  on  request. 


COMMUNICATION  DEVICES  CO. 


lucrtooic 


MfCftAdKU 


2)31  TWELFTH  AVENUE 


NEW  YORK  27,  N.  Y. 
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RECEIVER  TRANSMITTER 
COMBINATIONS 


WALKIE-TALKIES 
HANDY  TALKIES 


RADAR 

SEARCH  RECEIVERS  ARD  2 
80  TO  3000  MCS. 


SEARCHLIGHT  SECTION 


71-2  Wocftfi  St  New  York  1,  N  Y 


WESTERN  ELECTRIC 
BLOWER  -X 

—  Brand  .  4 

New  —  Heavy  Uuty  ^ 

type  blower.  uf 

capacitor  .tart.  I 
111*.  3400  RI’M  lUk^ 

\\K'  411  .yclre  Die- 
plee.MrFM 

tremely  «4Ulet  opera-  ></ 

tlon  itpeninff  t\*, 

overall  atse  7*e*  dtam.  Molature 

an«l  funcuB  reaiaiant  With  rapwt'Hor 
Sthpc  Wt  IS  lha  Quantity  Itmlted  flS.M 


SORRY! 


We  d  Uke  to  adeerUae  our  warabeuao  lull 
of  electroa  c  items.  But  thot  would  ftU 
every  page  la  this  mogosuie!  Here  ore 
only  3  of  10.000  items  we  carry. 


POWER  SUPPLY  KITS 

24  to  28  VDC  Filtered 

Des.gned  for  ci>ntlnuouB  duty  (round 
operation  and  bench  test  ins  of  aircraft 
equipment,  these  k.ta  provide  a  reliable 
means  of  ubtamina  a  source  of  low  ripple 
J4  Mu’,  from  a  lU  VA«*  <0  c>cle  llnr 
Full  «avr  bridse  Selenium  Ke<‘llflers  in- 
■  ure  inatanianeouw  and  eth<  lent  opera* 
lion  Ad)ua(ia*‘nt  of  the  DC  output  volt* 
air*'  ia  a<  cutnphshrd  t>y  transformer 


PLEASE! 


Write  us  about  your  needs.  Chaacee  are 
SO  to  I  we've  got  whot  you  want.  If  we 
haven  t  we  caa  qet  It!  It'll  pay  you  to 
quiss  us  by  mail! 


VACUUM  CAPACITORS 


>utput  by  choke* 


M.M 

5.M 

I>tajn 


I  t>c  Net  I’rire 

ild.so 

ft.JMt 

17.14 

7b.4l 

/tsilitm  .\«i  t#i 


■RAYTHEON 
RECTICHARGER 
W-3155 

Supply  current  at  o 
constant  voltoqe  and 
supplies  current  to  a 
storaqe  battery,  pro 
V  d:na  OB  outomotic 
AC  DC  power  sys 
tern:  No  mov  09  parts;  No  odlustmeats: 
Life  of  the  battery  lacraates  at  much  as 
40’^-;  r'ir  aa  ss  vo'tcqie  variat  oas.  11  12 
cells.  22  24  volts  at  3  amp.  output;  Input 
BS  130  vols.  S3  cycles;  Wsiqht  SACOO 


EDISON  THERMO  TIME  DELAY  RELAY 

Hrnier  vnltasi*  116  '  Norm  o|»en  8P8T 
(a  lu  SO  se*  delay  t'onta<  t  ratlnn 

nf>  V  S4  4 to  V  :a  site  ss*  « 

•  I  itrn  "^landartl  t  prona  QQ.* 

t„i..  I.,...  ^oc  ea. 


DC  POWER 
SUPPLY 


KLIXON  40  SECOND 
DELAY  SWITCH 

in'ri.l..  ..n  II  '.  VAf  or  I)< 


1-222-A  RF 
SIGNAL  GENERATOR 

2  to.vds  cover  ttom  I  to  13  Me. 
and  133  to  230  Kc.  Can  us#  up  h 


SILVER  CERAMIC  TRIMMERS 

0  /.  .  Ill  Ml, If, I  -/rtn  T.iMf.  t 

;  N  ■  Mliif.l  N.,  ^iii>  t 


RECTIFIER  KIT  NO,  612-10 


SELENIUM 

RECTIFIER  CATALOG 

Write  for  our  Catalog  No.  719 
which  listi  Selenium  Rectifiers, 
associated  transformers,  con¬ 
densers  and  filter  chokes. 


D-C  PANEL  METERS 


VARIAC  TRANSTAT  AMERTRAN 

Input  0  *  13  V..  50  60  cycle;  output  113  V  100 

amps.  11.3  Kva.  C>celient  con 

d.t  on  *  ^ 


Minimum  Older  $1  00  No  C  O  D  *4.  Add 
10^  for  Prepotd  Parcel  Pott  and  Hand- 
IM9.  Terms:  Net  10  days  tn  the  preten..* 
of  opproved  credit. 

All  prices  Sttbtect  to  choope  without  notice 
Prices  Old  CNireTi  fO0  our  NVC  Wore 
hou.e  All  me'chondise  subiect  (e  prior  sole 


324  $.  Son  Pedro  $t 
Lot  Anpelet  13,  Calit 
Coble  Addrett  COLELECT 

2S*«  Sssetit  witti  srder  6alan<«  COO 
All  Items  suluert  Is  snsr  sale 


O.C.  MICROAMMETERS 

•  t**  ua  I*  a«a  ••>*.  D<.>  60  . 

4*10#  ua  3  s<4  (r.P:.  60 . . 

t-60  ua  2*  S9  te.K.  DO  60 


An  a’l  purprse  s«^l  'aoctlTatlnq  dahydroilnq  unit. 
To  bo  used  tor  ram'^vtnq  mo’stura  from  qat^t.  Numar 
ous  opptications  in  lha  tialds  ct  Physics.  El**ctronics 
and  Chamisiry.  Dual  ’nsula  ed  tanks  w'dh  thamo 
statically  coniroUed  haatin^  n*sman's.  Cfl 

Complala  with  20  ’bs.  ol  ?  I  co  qrl.. 
baatinq  alamants.  shutoff  and  so'a.y 
valvas.  ^  0  •  •»  » 

INTIRSTATE  Appliinrf  Co..  Inr. 

Dapt.  ID.  600  Broadway.  NEW  YORK  12.  N.  Y. 


PRECISION 

PORTABLE  INSTRUMENTS 

9  n«l«  or  muitl-ranfs 
DC  Micrtiammetera.  from  3  us  foil  aeale 
Tbern.i-cnupie  MlUiammetsra.  from  1  4 
Ma.  Thermo-coupla  voltmsters 


Prtcition  Electrical  Initrumant  Co. 

U*  Grand  StrMt  Now  Vark  1J,  N.  V 


2S3 
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•  yrntMil  K 


|mK\ 
IftK  V 


•  2  *  -I  nif  l  «<»D\ 
1  rnr<f  10(10  \ 


i  «««>% 

i  va)\  #VM(M 
1  .Vv>V 


7  >M>V  (  «n  I  I 
7  V»'\  *tnn7 

!;*•••%  (JM  .r.« 

l<f  #7*#»  4  U 

% 

o  •«»»\ 

/II  «««•% 

iO  «■«>%  «14K.*07 

«'«iV  f 

ymV  «M 
»**■(%  #*v»OM|( 


I  <ftai\ 
I  laviV 

itMlV 

V«i\ 

n<M>\ 


TUBtS 


« :  1 4  :t,n 

«  !•«*••»  I  1  »  MiftV 

4‘  .4  1 


.  ill  I 


•  iiai\ 
n<«i\ 


I  K 

0%  s.i-wr 

7%  H.VIMTN 


.(  Iiw  «| 


Tu1»lt|*r 

T  ll»-M 


n?«tri.ng 
•ti>r  an<l 


Kilowatt  Oamaiid  M#;«r 
!..•  t..*i  TKL4<  IlitiiN  It 


R«04RM4GKCTK  »S00t#|irS0 

VS  -  ^  itvl  \K  __ 

RCA  i»40  PHOTO  TUBE  $i  25 

i  tor  \S  (Kl 

M AGKEnYK  V  ne.r  «  I,  )l  M 

CRYSTAL  DIODE  [s  “*  |l  'i5 

:sstvnt  114  \  I  iiMi  i.i  HI  M 
MOLT/ER  CABOT  AlOTuR  \  \  -  »I7  50 

SMALL  IJV  DC  iOOHM  RELAY  5  tor  >1  o« 

AKT  KNIfE  SWITCH  *.|‘|iT  •  \StV  'tU 

ALLlANiC  OH  RUSSELL  .'■\  Vi  \l«*T<iU 
ti  65.  4  tor  55  OR 

Wo  aro  Aifthun/od  Wholoaalora  for  Micro  Switch 
(  orp  and  carf>  tho  lariat  *to«'a  of  Allan  Bradloy 
sol«noid«  Pflttar  4  BrMmtiotd  Rolayt  GuMdiaa 
Eloitfir  to.  S«l0fl0id«  and  Rolaya  and  Haydon 
CliH-a  Morort  in  alt  tpood«  Cloctric  Coontory 


AN  CONHICTORS 

H  Mm  «#-•«  AM  oa 


SEARCHLIGHT  SECTION 


OIL  CONDINSCRS— NiW 


CIRAMICON  CONDS 


TUBULAR  OIL  FILLID  CONDS 


POTINTIOMITIRS 

t  Mall*  l<M 

Tvpr  Shonh  ood  Shaft 

W  iro  W  (futnl  is  a  I  / 

W  ifo  W  •Miiol  is  a  I  .*  «» 

Wiro  il>Mjn<l  Is  a  1  «  N 

W  iro  W  fMind  is  a  t  4  ^ 

;  w  iro  M  »unit  is  a  1  I  H 

:  (  art».«n  is  a  I  (»  M 

(  artM.n  7  Ifl  a  1  0  4 

Soo  Eoh  looiio  for  I  4  po  '  I  "  Pf>f  o. 


COAXIAL  CONNECTORS 

I  as  I  <»•  lit  I  «•  I  (»-.iii 


MOLDED  PARER  CONDS 

t  li.r.i  I  4  •  >1  tl  tM>  |M>r  "i  " 

o«  i.f  1  I  •  “V  iFor  "i 

MICA  CONDS. 

•  7-  i<-  -I’  •;•*(>  .  riM  7  Ml 

<0  I  •  ■  5.1  jtt'v  i'.«  1.- 

I  lOh  an.!  ri  M««  tnmf.l  if 

$.i  *.«•  i»rr  4  Kit  of  MNi  n  $*  UA 

SILVIR  MICA  CONDS. 


MISCELLANEOUS 


GOVT  SURPLUS 

WE  CARRY  A  LARGE  AND  VARIED 
INVENTORY  WHICH  INCLUDES: 

A  AIR  CONNEC 

POWER  SUP 

TORS 

PLIES 

A  CABLE 

PROJECTION 

A  CAPACITORS 

LAMPS 

A  CHOKES 

SELSYNS 

•  CIRCUIT 

SCOPE  ACCES 

BREAKERS 

SHOCK 

•  COAX  CON 

MOUNTS 

SECTORS 

SOCKETS 

•  COILS 

SWITCHES 

A  CORDS 

TELEPHONE 

A  CRYSALS 

EQUIP 

A  DELAY  LINES 

A  FILTERS 

A  FUSES 

TEST  EQUIP 
MENT 

A  INVERTERS 

TRANS 

A  KLYSTRONS 

FORMERS 

A  MAGNETRONS 

TRANSMIT¬ 

A  magnets 

TERS 

A  MICROPHONES 

TUBES 

A  METERS 

A  motors 

WAVEGUIDE 

A  POTENTIOME¬ 

WAVEMETERS 

TERS 

WIRE 

A  PINNY  POST  CARD  WILL  PUT  YOUR 
NAMC  ON  OUR  MAILING  LIST 

nil ; 


ELECTRONICS  CO.  INC. 

10302  NORTHERN  BLVD  . 
Oodt  CORONA  NEW  YORK 

C-4S0  TtldpHoiids  HIclierv  4-3004-7-0 


GRAIN  OF  WHEAT  LAMPS 

^  I  mnI  ri>r  lllumina'')iu  itioton.  derm- 
A  I'a.s*  .liai*.  airplann  tiu*'uinn«iita.  oti* 
Hxl.lrrina  ■n  r»*tu<Mfw  lamp  from  ba*o 
to  It)  ni>-<WA.  .kill  h'.tiaoB.  mJnia 

»  "“V®, 11.50 

^  marktime 

i  HOUR  SWITCH 


MONMOUTH  RADIO  LABORATORIES 


>OX  IS9 


VAST  STOCK 

bUARAMTilD— 

IMMI  OlATI  DELIVERY 
wnto  «•  yoor  oaodt  tor 

oor  aoota 


OAKHURST,  N  J 


lOLINOIOS 

l#(i  ..iiia  j4  viM' 

'  A  min'  n  1  H^a 

Hrs'r  5‘V.'i  11 

••.Hit  :■  ca,*  „  vm 

_ _  •' 

w.Vt 


0**.sToTs" 

*'  ^  a.''. 

w  c 


H-F  TIE  POST 

LOW  LOSS  BSMCLITr 
'•<»UL*TI0H 
.‘cjo  C  SAT  00  M 
•  PC*®*  ^o^Rs  'or 

rlr.-""*  Bwlt^ 

(aramtcoiia  Raai»tar« 

I  SsTV” 

cf.;’**"* 

V'r'*** 

.  t  l;.2X 

^wwodioio  Vootd 

Mi«.  Order  $J.S0 


ft/  t  Mi«.  Order  $ 

vniVCrSaf  <«£l«ral  cotp.'^r 

Ml  CmmT  ir,  M„  Ym*  II.  M  T.  WaI;.?" 


GONIOMETER 


e^'l*..tn.*  ilfH.eM. 

and  TTii  IM 

$1  9S 

CFT— 4TI63 
CfT— 4TJ72 


iiM  .leofl  $2  so 
»s  00  lo  lir  s« 


BLAN 


f  ipcrimcnteri  and  Inventors  Supplies 

64  Dcy  St.,  New  York  7,  N.  Y. 
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SOUNDTRONICS  SPECIALS 


SOUNOTRONtCS  LABS. 

632  Arch  St.,  Phila.  6,  Pa.  MA  7-2715 


SEARCHLIGHT  SECTION 


Lmt  Terminal  and  composite  ponel 
W  E  Co  X  61S23C  tor  terminating 
composited  open  wire  and  coble 
circuits  usinq  1000  cycle  sipnolinp 


Teletype  Model  19 — Poge— Sending 
—Receiving  &  Tope  Pertoroting 


•  TELEPHONE  CARRIER  •  TELETYPEWRITERS 
•  TELEGRAPH  CARRIER  •  TELEPHONE  SWITCHBOARDS 
•  SPEECH  PLUS  DUPLEX  TELEGRAPH  TERMINALS 


"Speech  plus  Duplei  Telegraph  Terminals" 
derives  carrier  telegraph  circuit  from  tele 
phone  circuit  while  retaining  voice  circuit. 


CABLE  •  MASTELRAO 

MASPETH  TELEPHONE  &  RADIO  CORPORATION 

142  ASHLAND  PLACE  BROOKLYN  1,  NEW  YORK  MAIN  4-2982— TWX:  N.  Y.  2-112) 


PATCH  CORDS 

4*  njlitirr  ntgriM.  <«u  ti>r.  ttn«^i  «tlli  H  I' 

T«pr  3I1A  pill*  At  rai  ti  U  M  —th 

V  i.t.rn  311 A  plMg*  t'n.'#  $2  BO  —tH 

W  K  li;i»  «ltlt  ..hm  l<  a<l  t2  mtK 

MAft^CTH  TELEPHONC  4  RADIO 
CORPORATION 

142  AaKIaaB  Pfar*  BroaAlyfl  I.  N  Y 


VACUUM  PUMP 

SALi; 

CCNCO  MEGAVAC  PUMPS~>t79  M  Meh 
CCNCO  NVPERVAC  PUMPS— SIMM  McR 

M)|«Ntl9  tAVKt.  Oprrat  OB 

<t)ti««i  Writ#  or  t  all 

AMtmCAN  ElECTRICAl  5ALIS  CO 
47  C.  fth  St  Ntw  V4tk  3,  N  V. 


GIARED  MOTOR 

|tte*«l  rMrr«tbi#  motor  t“r  rtitatln* 
aoc^na*.  diAplar*.  n«  tHitiiiar 

IU)  lUuai  rat  pint  Wviahi  4  lb- 
thrall  all**  7*  Pma.  Ir««  hhaft 
limr  Hati  A  ir  3V*  h  )'«*  Moiot 
•tx#  1'  t  SH*  Abaft  S'  ^ 

IS*  thrraiSt^  iH*^ait"*  frftm  34 
fnit  IM  3  »  A  .  »  Nf’M  or  U  i.ip 
At'  at  >K»  lof  iit»  prr  ia<  h 
Itlca  IS  •> 

U  \.t|t  Ttai.^'*rnH"  12  tS 

RHEOSTAT  in  oiiiMil  «p->l 
Itii  'itim  '■«  >Aaiu  %  4 


DYNAMOTORS: 

■  ■pmi  Stock  No  Prk 

13  V  ih;  eso  V  310  a. 

fs  V  DC  XJl)  V  ISU  MA.  DMnSMO  17  1 
V  I>C  4)0  V  SOMA.  l>M>44AO 

4|  a  V  1>C  27&V  SOMA  «  HkiWoT  ).1 

13  34  V.  DC  44«»  V  TtMl  M  A 

3JOV.  imiMA  IK104 
ISV.DC  4&0V6OMA  MM-ITA 

17  V.  DC  600  V  300  MA  fll>-A6  7  * 

PIRMANINT  MAGNET  FIELD  DYNAMOTORS: 
13  34  V  n<'  376  V  llOMA  UHA  0416  )< 

U  34  V  IK'  600  V  60  M  A  CHA  0616  )« 

PM  FIILO  OVNAMOTOR  POWER  SUPPtV  ftm 
p  rtriT  flltorv^l  Hats  (no  I’M  l»«ti*in«Hon  aa  IMi 


REMOTE  CONTROL  M2 
AMPLIFIER  11'  \  ' 

rr  Input  3  .hanrirl-  ..f 


WHIP  ANTINNA  IQUIPMINT 

mast  IASIS— IMSULATID: 

Ml*  1:3  I*  hra»*  r-»ll  rprtna,  T  »i»’*»ilatrsr  »H« 
Irfia  h  IIS'.  WfUl.t  3S  lha  I'ri.r  I 

sir  33  sp'tna  tHrwi.-.n  of  brathp*  4  ' 


WgITi  TODAY  FOR  CUOfArtON  ON  OTNlt 

OYNAmoTott  on  tNvtnrtn  nieds* 


CONDENSER  ASSEMBLIES: 

S  GANG— 


following  equip  used  B'JT  like  NfW 


LARGE  quantity  Of  SEMt-PRECISION  FAC¬ 
TORY  TEST  EQUIP  l‘u.»»>  t.eit  .  intiw#  anip 
Sluiii  \:b,  Hi*  .  VL i'rtnrtrr>.  Jh^lah  l.nr*.  rtr 

1A  rUat  lt4<«4UUMi.rCs:» 


E  •  •  •  All  PricM  Art  FOB* 
2$S  Ocppait  C  O  0  OrBart 


132  SOUTH  MAIN  ST. 


ELECTRONICS  — Apri/,  1950 


W  E.  Ca.  Type  S06B  Cordleu 

Teletype  Model  14 — Sending — Re 

Monitar  Telephane  Switchboard 

ceiving  Typing  Reperforator  Set. 

ALEXANDER  MOGULL  CO.,  INC. 

worth  4  0»65 


)61  Washington  St,,  N.  Y.  6,  N.  Y. 


SEARCHLIGHT  SECTION 


OFFERED 
FOR  SALE 


ROWER  RHEOSTATS 


TYfl  "J  "  rOTENTIOMETIRS 


Cll  CONDENSERS 


On«  FTR  Typ*  182A.  2  Riiowalt  FM 
Radio  broodcasf  rronsmifter  CDvorlnq 
Iroquoncy  ranqo  Iron  88  to  108  moqa 
cyclM  compUto  with  2  tats  ol  vacuum 
tubos.  For  oporation  from  220  volt  60 
cycioi  3  ohoto  AC  powtr  tourcf.  Un 
uttd.  In  ptr<«;1  condition.  Valuo  op 
proMimattly  812.000. 

Two  Typ#  5713CWF  4.5  fi/owotf 
AM  Hiqh  Frequoncy  radio  telepbono 
and  to'ograph  transmittmrs  lor  opora 
tion  on  any  one  ol  3  prriat  Iro- 
quonCiOt  in  tho  S  to  16  meqacyclo 
band,  vach  complott  with  4  sots  ol 
vacuum  tubvt.  m  crophone.  telegraph 
key.  spare  parts  ar.d  interconnecting 
cab  es.  For  operation  Irom  a  220  volt. 
53  SO  cycle  3  phase  power  source. 
Unused,  in  perlect  condition.  Volue 
approx  mately  $22.SCJ. 

For  turther  teehn  cal  deiails  write  or 
call  Mr.  W.  A.  Eubanks.  SOwling 
Green  9  3800.  Ex  ens.on  Z43.  Address 
b'.ds  to  attention  ol  Assistant  Comp 
troller. 


BATHTUBS 


TRAt4SMITTING  MICAS 


BIRTCHER  TUBE  CLAMPS 

*  1.  I.l.  lU 

ItJt  *1  , .  t 

•  K  1  ra  ttjti  i 

:k:  5-  ‘V- . . 

« »;>  H  I  PC  CO  rii 


SELECTOR 

SWITCHES 


International  Standard 
Electric  Corporation 
67  Brood  Street 
New  York  4,  N  Y. 


UHF''  Coos  Coble  C0NNE:T0RS 


l<>  J  4  tMUolitr  V« 

ijA _ s  V  I  ve 

‘  AN '  CONNECTORS 

lAIGE  VAIIETY  AVAILABLE 
AT  GREAT  SAVINGS 


Accvsflli  1«  NataS  Caacerni 
w  nX  rog  ser  »h»«  NYC. 

Se«e  far  •mr  Cstalae 


187-28  87tli  Rd.  JAMAICA,  L.  I, 

Motors.  Pumps.  Wire.  Etc. 

WRITE  EOR  LIST 


WANTED 
TO  BUY 


Utters  r*.  N  6  Q  S60  00 

All  others  escept  "C"  $50.00 

Ship  vio  Cipresa  C  O  D.  subiect  to 
Inspection  to; 

H  fINNECAN 

46  WooKifieton  Ave  tittle  terry.  N 


Any  quantities  of  new  or  used 
Electronic  Surplus  Equipment: 

APN-f,  RTA-10,  TV47.  TS-170 

ARC-1.  ARCS.  ART.13.  BC-221. 
•C  340.  SCR-S22.  arc. 

Star*  Condition  and  Bait  Pr.ca 


Large  and  smoll  quontities  ol  new  or 
used  electronic  government  or  manulac 
turers'  surplus  tubes  ond  equipment. 
Higheel  prices  paid.  Stote  quantity,  con¬ 
dition  ond  best  price  in  lirst  letter. 


WANTED 

BC  348Q  I  RADIO  .  .  Or.om 
BC  639  I  RECEIVERS 

TITEFLEX,  INC. 

SOO  FRELINGNUYSEN  AVENUE 
NEWARK  S,  NEW  JERSEY 


W4>TE1» 

WfSURN  [IFCTRIC  YACOUM  TUBES 

Tvi>ve  lOir  loar  rSA  ttSA  e*  •  1I6A 
e>  R  1UA  11IC.  923A  J7$A  338A.  SaA 
USA  ISEA  )Y)A  )74A  1$3A  3$4A.  121A 

Sallos* 

U  ee.ll  irt''.'t  a 

IS*  «  -at  ••ntl  4*1  V  rfc  •  N  T 


WANTED 

TEST  EQUIPMENT 


WANTED 


teleiTpewniare  coeipleoo.  euirponeets 
pans  Any  eunehty  end  condltioe 


Stote  asking  price,  age  and  condition 
in  lirst  letter. 


Apnf  1950— ELECTRONICS 


LIGHTING 

riANTS 


Thf*^  itJv  •  1:5 

Volt  #0  cjr]#.  A  1 
t2M  M  MCh 


\nr  Sit*  AIm»**  t  *4  h  iV 

IlMmiH)  l&lll)«N\  l^HMNI  .'AMMNI  4J 

IVSiRM)  tWMMII)  .ItfUMMI 

naiMN>  ifMMMM)  i<a«Niii  ;j4^«N>  «J 

||>WW17  lAJjlHNt  JIthMNI  4.' 

l.'iMviii  |fkr.7Ai»  iit'rfiiiii  .-f.VHMi  4.^ 

lri7«HII>  ^hHMNI  .'ftHlUHl  tf.l.illt*  41 
IfirMN*  ^ 

l  i.'rfMMi  17.VII4I  ;'7St«Nt  A« 

|4iMHh>  .*'*44MNI  u 


it'llllHi  I^^VUt  .4I>7V>II  44MMMIII  :.4  IINMI  7.VHHN) 

l•wiA4lll  i.lVUM)  ;iU(MH»  inifMDi  7Al.lm» 

\My  S|Mr  k»4h  !»•  f«»ff  li  TH 

Mvtohni*  1  fVA  .!  a  3  4  A  3  m  12 

\  I  3tf  1  73  .*  a  3  &  4  A  A  A  M  ini  W  h3 

11  1  «  1  *1  .‘7  .<  r>73  4  7  A  7  A  &  13 

13  1  .A  19  3  73  3  76  A  7  tt  o5  1 1  a6 

1  33  1  A7  3  3  H  3  U  3  3  7  3  »  3 

13  I  379  3  11  3  >>33  4  A  7  Ai  10 

1  33  333  4  33  7  74  11  33 

Aay  him  Abttt*.  I.Ath  ?•#.  Triif»«  IB  TA 

HI  V^H  HI  rr»«  flMtttar*  IK*  S'4^  tl  M 

MVT  3S  AI***  *W  T  '.KV  WW  3<»M<f  1<>KV  |IB  Bl 

tl  M  0«««n  4  me  AttAAwAtsrv 
MVl*  S  or  IB  M'B'IOW  I<*K\  IhmI  T  DM  .>hin«  Kl 

II  4*  i>«  12  B« 

13  M*it  IBW  l^KV  .  .  .|I.4B  Ilia'  IIMvoa  ohiu  lu  pi«  |l  M 

MIA  M  M««  MW/13K>  HMmIM  |u  utiM/3BW/Kn<>i, 

tl.M  *  1»U(«  BN 

MVKIAMet  3i>W  40KV  II.M  31  W*tt«  ftkilir*! 


a-C  2ilGI  Nliynt 
4An  rvrir*  t  »ahl#  24V  ur  ll« 
\  At  T-o 1  Mitl.  tiUArAn 
t^l  U  Utft  2  tor  tl  4B 
G-C  Liah'B  Ltowt  Trantimtlrr 
Amoiiot  t<B0  ‘  TAB  '  Hpocur 
t^n^Al  ijmrt*  TJ  Hola^n 
f**r  K#m<'tr  t»<1i<*At)<MI  of 
li'iuiO  pr<  ««>n(  la  taaA  Approx. 
Ilovt  («m4  hob. 

NKW  .  2  tor  BN 


A.  C.  POWER  ANYWHERE  * 

wiHi  Kotoliaht  PlonM 
and  Gancratert 

*"*^**?^^f  CONVERTERS 

Om  IM  Watt.  IIS  TsM 
DC  aput.  Votl 
4.C 

1  3  KW  UB  Volt 
DC.  tapyt.  IIS  Volt 
•  P  AC.  output  BB  eyry 

B  I  tiBB.BB  oarf 


MOTOR  GENERATOR  SETS 

Iittr  tiNrt*  U4!(.  IJII  \.,:<  DC  ou*put.  tlrDva  t>>  • 
»Uicio  k^iRvT.rAt  11*  tl><  Volt  M.Aor  .  t340  B^ 

t»or  I'N**!  Uo'*  r.  Y  ‘  A  C.  Gcoorator.  dnirt. 
l)>0  110  Volf  IM  ll.iryf  . I22«.«B 


mofortv/tr*  of  Hoctrirol  otorAinerji  •loco  I92t 

KATO  ENGINEERING  COMPANY 

10S  Maiticid  Avenu* 
Mankato,  Minnesota 


FEDERATED  “MOVING  day"* 
SPECIALS 

HIGH  VOLTAGE,  HEAVY  DUTY 
OIL  CAPACITORS 

in  ftool  rortoRfular  roM*  otth  RiitRy  porcoloin  in- 
twlotor*  MaBr  Oii  a  l*aBtn«  ronBnnaor  monytar- 
fyror  Thia  !•  NOi  oor  tyrtlaa!  RranB  now.  Oar 
tali'  prico  It  a  trariion  ot  tha  ropwlar  prieo. 

2MF0  V  i-  |M  Manufa  tiiwf  t 

..‘:?'i'7t...M  S22.50 


-.‘“'".•.-.1  422.50 

’  VK  IMF  0  I  I,  t  V  IH  Mil.  I 

!  ’#1  fA  .  lint  pt  .r  t»*:  BO.  C/V 

I  II  V  .  r.  •  a*  le.War.1  •A/.3U 

1  ,  2MF0  .2  V  -  |M  VtanufA.  '  ifrr  4 

■'>  r'  “  '.7^1 "  $36.00 


SPECIAL  PURPOSE  TUBES 


Brand  naw  In  iitoa  iiianiifa 
WL  n.'.V  ^^A  I  W.-nfltlfh-HAM'l 
IWu:a*  p'  •-«>  t24l  00.  ' 

VVl,  K*2  n’7  WdMtir.aht.Mnr 
H-rii.ar  pryv  t71  SB. 
hSTH  Kt  A  K'-aular  prir*  tl73.aB 


NOW  $75.00 
NOW  $21  SO 


SPECIAL  PURPOSE  TUBES  (surplus) 
nxtJiA  .  #•!»  fOc 

■  KII71  aal*  Jtc 


SENSATIONAL  PRICE  REDUCTION 
on  RCA  TEST  OSCILLATOR  WR67A 

Vm^urttry  rarta^  •-••ar.niyiuis  IBuKt'  to  tl  Mi'  In 
a.i  han  la  «'a;ti>rati>>n  att’urat'Y  plua  or  minua  3^ 
Output  oohaan  t'oa»»ln'y>«ialT  »arlah1r  ftm  mlrriooltt 
to  1  \  RMS  In'frnai  m<N|u.at.<«i  4o0  ri*H  a<l.ni«« 

fD!|yfar*ViV*  Mt  SO  MOW  $49.50 


•  Wa  am  now  locataO  at  now  onlarfod  ooartora 
al  BB  Opy  Bt..  How  VorR  City  TAooo  laiproood 
tarlMtlo*  wak*  H  poaaiBlo  for  aa  to  otiar  yoa  Bottar 
aomica  and  proatar  valaoa  ttian  ovor  Botora. 


fi^erated  Purcimxr 

NEW  YOtR  CITY  AUENTOWW,  PA. 
II  lit  linn  im  hmmioh  $t 

DIfky  t.30M  ANenlaw*  ).744l 


.y  RECTIFIERS 

lUO*'  ■RAND  NIW 

J  ,  VaMllaaal  aHADLIV  Dm- 

■  SN  BriSfn  Halaflawt  t'u^T-nf 

a  T.aap  tr-m  «il*  t.' 
•  ♦'ST  tfiM  •..  <  -V.Sl'  Oil 

p..-  Via  Ua  tuilt  SM 

WVIa  MVairt  IS««a  Vt-a  a  a.i<  flanaa 
1  lUilia  ,aa  '.•na.a  m  t  T  f...  rull  »a>- 
4  ufItT.  UMt4a  aa  t.ill  Mala  HnJsa  I'nl' 
1S<  }  tar  se«  4  lar  SI 
lOtUs  a-Ira  SS<  tM  Ua  KrM  Sts. 
lapul  (Hllput  \mpa  I  a.  h 

tult-Wa.a  taalcf  TappaO 
I'V  i«\  1  IS  SJ  sa 

viv  IS  I  sa 

Pull'Wa.a  nrtOea  ll»4linrra 

O'  14'  Is  J  as 

la'  It'  s  4  '  )' 

lav  14V  *  sat 

1"  UN  IS  s  aa 

1"  14'  ir  A  II  sa 


Mercury  Thermo  Refulotor 

.n*Tant  A*^  rot 
jn»»i  I  ht  1A^•^ 

- •»  K  III  Mm. 

•  4  4  .  .  f.  r  Vf  -• 

Rei.u  inmtn  MM  \Ki  M  FIRF 
rUKV  KHtat.-Zi:  IT  «  ffSTHffl  r  M  VX 
VII N  Tntnp  Omi  It  atitl  .N-o  ln<l 
rftl'ial  HtitMl  w  da*a  4  ■  kr  l.ia*  ..swt  t2E* 
lAIa  VN.  13  tor  tiB 


Mtcrowove 

Li9SfKousc 


P  .tUn**  Alt.  4!  II-,  4  TH 
•  Tn>r  N  .Viup  -d  I  2f4  .  3f  4‘ 
11137  Tunm  21  2'  -  V4  M-  >  l‘ 
NKAV  .  .  t2k  «S 

HI  Pwr  Var  Ant  H«l»k  IBOIA 
IKW  HtF  BF  I  S  ta  7  Mr't 
I^PIrV  NCW  I  nii-it.hif  M,  Fiw.  I' 

N  *  \li  |\  4  f>lT  «  -1  I 
X  r.  X  31*  lUrk  M*t  H.U 

cntl  340  ftirti*  "oryty  RK  tnp'sr 

tr.a!f'«,  VlAnii*.  Vl*t.-h.  VI  An*  «  4* 

rfilind  .1:*.,  DUWD  MW  iC-tl  »n/t 
.Mian  1<  If  In.di;  VV  "h  I**  liinr'n  i.- » 
for  I'artt  A!-  n^  1?  M 

a  circular  SLIOf 
RULC  1.mui«  ir  <*TII\ 
.  3  V  HalMtt  Ia.iVtl 
NVTKD  l"rlnf  M*a»*  1K 
Mltatl  Di»  M..«  f'ulWNI  A 
<Ri«rt  lygaA  ItK  Hsa't  . 
f  Dato  4  «  anr  BB« 

PARALLEL  RULCV 

l“rorU;/>n  Dra/t’na  T<n-1 
Mfr  HBl'NlNC;  IT  «|.1a  I  tr  Ra  t)' mm. 

F^AdiltPOrt.  H‘  I  l'-n*t  I  tls.irp^MNl  fa'P 

Mulck  i'kt  litaa-aiua  MI*F:4  ivf.  YB« 


RESISTORS  — Ovw#  l.SOO  000  In  Stwak. 

*•  SnBcinllaH  in  ProoMinn  Rooiotnot 
fn  0  1^— Wb  SMp  Tv9«b  In  SNcIi 

340  BOT  miH  2443  OnWI  144110  mhoi 

330  Awu  l«t30  24«I.V  0100  l4Slki  330IH1 

300  Mo  IHA3  3400  HUB  143aVO  STtHIO 

3AA  6  711  |H<42  2Ataf  AI40  UfUki  3M140 

370  733  1*94  2VJ3  ftJOO  I.V«iO  .V«Vk» 

373  740  1H93  MOO  Il3iai  KMaat  3waiO 

3<Mt  7.VO  inwv  JtliS  A4M.S  1A30U 
3**1A  Mdi  mu?  2«i33  B3tli»  iraWiO  itk*"' 

.394  WW  IkUM  .>7<¥1  4H40  ITUlHI  4..'t«k) 

44lt1  AaVfi  1H9U  wT.’iO  B990  173tK1  43lKkl 

410  k,V4  rAk)  i'A.Vfi  TftOO  17977  4.Vf«ik» 

414  3  H99  IWU  2'MWI  7330  l*MlOO  47f«tU 

413  9  Wk)  1902  2*i7<l  7.VJ0  miOO  47SOO 

4J3  910  1903  .*uiiO  7700  IMno  4MniO 

4srA  9  917  1UIV4  3000  7717  lH3Ek)  ISAAO 

427  94ft  I9IA3  3100  7900  iHHtkl  49000 

44f>  979  IWM  SIA3  7930  IWNMl  3l«km 

460  Ifkaf  iwi7  iJV9  7930  19.99)  .VPkdi 

432  10.10  }m*%  3290  HtkIO  iikkio  3.VH10 

4f9>  DIM  Da>9  3.IU  >*094  2t$44l  StMam 

470  IOA7  1910  33n4  H2S0  2i»600  A70Ba6 

475  IDH)  1911  .VSiBI  K.MIO  21019)  .SA33J 

47*1  llio  1913  IStHi  nTtai  SISot)  ikakMi 

4*M>  1130  1913  i7iM)  *t770  220iH»  61 430 

4h7  1133  1914  3730  9i««)  223tlO  B..MOO 

.VH)  1162  1913  37tM)  9100  22990  B4fH)tl 

Sm  1173  tWiA  4fkHl  944.3  23000  AStkIO 

620  12«Mt  1917  4oM  U.VIN)  2.1130 

626  1226  1  91 A  42IMI  9710  23326  MA30 

340  1260  1919  4220  9hiH>  '23400  A7.9M) 

.V.60  1200  |U2'2  42*Ul  •«9ta)  2.AS«ai  BA««Nt 

376  13-10  1924  4Jik1  9ai2  344N)0  TiHiiiO 

3no  1322  1  9.'6  4314  Ifknat  34400  TiiMMi 

.Vaa  1360  DMO  444*1  |ti4B0  26000  7  3.6IM) 

tkai  1363  luso  4444  D»600  232iHf  76lH1U 

612  I4fat  2f»"i  4.viai  looia)  264fH»  MNkM) 

H2S  Mha  204.V  472ti  loviai  2.SM31  nitkio 

B33  149.V  20HO  «7.VO  109.16  26tNIO  <t40IN) 

Atfl  I.VNI  2096  4»'iO  llOIMi  26AtH)  n.ViklO 

641  1310  2141  4UH.V  llltMl  26*MB»  *iA760 

646  IAIN  2142  4900  n6fa»  27fad1  •'•mnni 

ntu  irvtMi  2146  .Vaaf  11690  .'.vai  9iNNai 

6.60  164fi  21.60  3ltM)  120fMl  2'9MMI  9lOO0 

6.67  1646  21641  3210  126f*0  2nt.lO  9.1100 

666  16.60  2mo  .6233  l.'rWNi  2*>6iai  9.6ilii0 

67»i  |67fi  2m7  .V27fi  1  ONai  29000 

673  K.Ho  .'IU.6  3.9«i  1JIIH1  29.6IIO 

675  i7lf>  22flO  VsiHI  I.IVOO  29UMO 

6MI  1712  22M>  V.OO  IJ3.VI  HaatO 

6Mi  1740  .'Mat  :.7Mi  i.Mtni  .IOMM) 

6)*«  1770  2100  67;fi  14taa)  llAfki 

liAU  mini  2«6fl  .V9lf1  142.60  3JtH«tl 


Any  Hts«  kiwtta.  I.m  h 
HI  Vatt  HI  Trad  Raafttar* 
MVT  SS  5lf«  !W  T  *.KV 

tl  BB 

MVl*  S  or  IB  M^-d'lOW  \>'h\ 
II  49 

13  Mt9  IBW'  16KV  .  ..$I.4B 
MV2  39  M«a  3yW/t5KV 

tl.BB 

MVK6AMeB  MW  40KV  II.BB 


HIV  HtFradPmrlttMRMlatar  1.6B  .6tMl  lAoO/SOOO  nteM  S/9Bd 
Mr«'  106  Jan  R3B  1  Mat/  Writ#  fw  Fr«p  **TAi<MRAM'’ 


CURE  STEPPING  SWITCHES 

T>p«  W5-IB.  SO  piPpBk  B 
Uvpia  Coll  13  V,  DC 
Iwlpta  4t  BBt.tR;  oor  low 
prlr*  BIS.BB.  Hraod  npw 
In  orlBln*!  boi—  pot 
war  purplua.  QuantUlPa 
of  four  or  mora.  RlS.tS 
•ach  Battafnetlon  guar* 
antpad  or  monaj  ra 

f  tjndnd 

NEOMATIC,  INC. 

■7*  Wellesley  Aae.,  Lm  Anoeles  4«,  Cel. 
ARIsette  }.4if7 


fOR  SALE 

70  30  MC  BROAD  BAND  CONVERTERS 

0  Ifve  poiition  prttunatf  untt  cmploytng  )  tubat 
wftB  on  09p«t  frcdutacy  of  Sme  it  effarad 
ot  tBa  low  prica  of  STB  00  pottpoid  Com- 
ptatcly  guoronttad  Siotobic  tor  BC)4i, 
BCS43  etc 


Weston  Loborotofies.  Weston  93,  Moss 


RADAR  EQUIPMENT 

iH'R  rim  APR  3  Ar*tl  «  bo  t  naarrb  Radara 
i'via  Plata 

APB  1  and  Al*R  4  Raeairara  wItB  Tuatoe  L’alia 
111*  13  Inrartkm  Pindar 
m  Sl/AIM  4  Tan  Bat 

W.  I  COMPUTER  POTEHTIOMCTERB 

l>  170541  l>  1TB543  D-1TBB43  D  lTBBa  1>  iTu&BB 
0  170346  •  llB  BB 

UM  MacnrtrcwA  W  175  OB 

Am  Cannaatari  •  31 

BB63--|a  rontaei  Pamala 
66BIB-I«  <  («tan  Mala  ('badna 
MBA  Bt'imtan  paoiala 
B.6915-  t  E'antaci  Mala  iDamla 

R>4fa  far  Itattnet  at  afBar  aurplM  BarpaWM 

LERU  LABORATORIES.  INC. 

)60  Bleecker  St.  New  York  14 

OR  5-3S3S 


SEARCHLIGHT  SECTION 


ELECTRON  CS  —  /pr-/,  1950 


SEARCHLIGHT  SECTION 


IN^I 
\SJ% 
ISS4 
iSiS 
iniA 
9ia% 
li»T^ 
■mi  \ 

iK2h 

itk46 

Ol^iJ 

7iih 

7I.V 

TUAh 


S«nr«t  ScliMlt^  tm^t, 

D«y  S«nrk« 


li  M  HlA 

m  M 

H  M  Ajtth 

%•  i%:u\ 

I  ««i  *0^4 
«  M'  h37 
24  «»!h«5VS 


WIftI  WOUND  fIfSISTOftS 


APC 

AIR 

TRIMMERS 


O  li  V  \<  V.  II  fi  4^ 
IlH  >4*«ta<U  »  4i 
(V-150  VAC  IKIP  4  44 
11-150  VAC  WH  •  4% 
JO  4MP  AI'THII’^  44 
O-  75  AMP  AC  TRIPS  4i 
KK\HN  JTfwi-  MU 
Httf  7.M 

r*  MCTIRS 

0-lMAf»P  2  44 

0-1  M  A  WI>T  SOA  4  M 
0-3  VIK'  (fKl’l-  N  »  44 
O-J0VlH'<ii:  IM 

0-1  AMP  HP  lip  2  44 
(M»AMPKP\4H  2  44 
0-.I0  AMP  IM'  OK  i  44 
O-IO  V  A<  («K  2  44 

O  3IW)  V  At  TRIP  4  44 


0-50  as  IM  U  II  tl7  44 
0-50  OA  IK  li  M 

03<i>  OA  IH'  M  II  !•  44 
O  500  UA  IK;  4'  Hvi  S 
O  I  M  4  IX;  WH  7  44 
0-1  M  A  1>C  14  tmlP  2  44 
1-0  1  M  A  Hp  Sdr  i  .A$ 
0-2  MA  IK'  WH  4  44 
O  2  MAIK;  HlmiiMfO  4  AA 
O  15  M  A  IH'OKOM  2  44 
O  Jtt  MA  IK-  WH  i  44 
0-50  MA  IK'  WH  4  ?» 
O  |«M)  M  A  IK  DM  J  44 
O-JilO  M  A  1m;  <IK  2  44 
0-l'»i0  M  A  IKJ  l»FJ  4  44 
O-J  \MP  IH'HIMP  4  44 
O  3C«>  VIK'  W  H  7.45 
O  5i«i  MK-  W  H  7  45 
O  n  \  A<  W  Km  476  2  45 


CerMiicoi 

Trimmer 


MICA  TYPE  F  CONDENSERS — CM  6S  1  CM  70— Very  Special  Lew  Price 

•#  75  Af  mtt.  Quo4ttt»4%  49  TOO  4t  moft.  4Wwct  70% 

n  <  sp  Volf  IseN  <•!>  \«ilf  » at  h  Cap  Volt  I  a*  h 


I  la  i«hi75 

44  iH>l  Minn 

I  aa  lam  Mnm 

44  .RMM  V»N» 

5a  l»H<J  .VRHI 

Aa  <aMt^5 

.73  I  tMio32  5iMar 


•  I5«>.  o  l.MM  MA  li  <  .  <  alili  (’tart  A  <'a«p  Mf  54 
WCftTiNCHOUSC  l'\  4  V  3’  MA  At  Ub  UfTpr 
tit  45 

PPCCItlON  tot  KC  ATAL  15  45 

CPAMCP  TIMC  OCIAV  MELAV  IV*  \.  .*•>  SH 
$7  45 

fit  TPAKt  •  \  d  .  5  V  »^  (  \  it  75 

ION  ar  50N  too  W  KCSISTON  44 

CHOKE.  t(  AA2<«'.  a«'  Ml!  It  far  SI. 50 

007  Mf  500  V  tltVEN  MICA  10  far  94 

ts%  v»f4  •faff  4«i«a<r  r  o  It 

Stftd  for  ^ir-CttAM  ' 

POLY-TECH  N.  Y. 

919  Dowaofi  Sfraot,  Now  Yerli  S9,  Now  York 


- PMONl  WORTH  4  5270 

ACORN  ELECTRONICS  CORP. 

7*  Vetey  St.,  Dept  E  4,  New  Yorli  7,  N.  Y. 


NEW  BENDIX 
PLATE  TRANSFORMERS 


K  Filament 
H  Transformer 

rich  VOCTAGi  riL- 
^^^AMEkT  TkANt. 

f  ONMEIIft;  AAoruaa 
TStt*  W  M  050  KVA 
50  to  e  .  1  phaaa.  35 
^^^■KV  taa(  11  KV 

oprraiint  aar  3  «  <*•! 
W  10  ampA  llaa  aorkai 
tkat  taka*  OTIA.  150T. 
5503  atr  .  racllAara  Nat  Wt  It 
ti7  5t  aMk.  2  far  t22.lt.  4  far 


TUBES 


NEW  RA-3t  RECTIFIERS 

to  rf  1  pfcaaa  latFOt.  awtpui  t  Il.ttt  r 

t  Itt  aia  Writ#  for  ila«ai)a4  lafonaailuo 


Diuaaat  70*« 
artart  aaw  tt 

1B33 

1N23 

2242 

IHii 

4H2H 

154 

1374  . 

JicrrL  . 

KHTI.  . 

SUA 

MMA 

7(0)4 

701 A  . 

703  A 
7034  . 

704  A 
7iltBY 
7()tKY 
707  4 
TOTH 
7044 
7134 
7t4AY 
ri5A 
715H 
7194 
731  4 
713  4 
7314  fl 
raait 
7354 
71i»4 

rmri. 

ititH 
a  45 
R7*i4 
('.Mt 
t't4 
<  AJ 
2\f4l  4 
Wf  3034 
X  IWt  Hr> 


A  Umltod  aupply  of  oriqioal  pockod  hlqh 
quality  plato  tranalernora  aro  oHarad  lor 
aoto.  O^ratinq  from  200. 220/240  —  1<^ 
M>40  eyclo  lino*,  thaso  tiao  uait*  dolioor 
2900VCT  •  4KVA.  Inaulation  taotod  at 
tOOOv  ond  waiqhioq  220  Iba.  ooch.  thoy 
roproaaat  a  SSM.OO  liat  valuo.  Spocially 
pricod  oi  194.00  oach  FOB. 


WESTON  LABORATORIES 

WESTON  93,  MASS. 


OSCILLOSCOPE 

DUMONT  MODEL  2M  B 

Alm4%f  Now 

PRICE  S160.00  with  P7  TUBE 
KREMENTZ  &  COMPANY 

49  Choifmut  Stra«f  Nework.  4 


ASD  RADAR  TRANSMITTER 
A  MODULATOR 

I  a«atta»atar  iNiaipiata  aOk  71.'A  atac^'ron 
•'aviif  I*..  7|1A  It  KtiMfiww  -na  RKRT* 
r.tur  Tf  •  .taa  .UW  IIVH  (•'  ’tell  t.  iwo 

•  Ai  7  «  .«a  IMT  orrwai  kuk  raltara 

auMUi.  (•<'  i«atar  hl«*apr«  ai<'  Input  US  « 
404  N  I  .'twt.lltMa  Ut  »n 

Praaaia  a**aaiMy  lariutla*  plumhinf  1  Tft 
Alt*  S  4A(T  •  I  !S«H  »  INIS,  ate 
_ _ |I7_^ 


5ELENIUM  KCCririEfl.  43 
KWiT  S  S  «  d  -  •  3  amp 
•tncinal  tMikn  t  71  aock.  4  la 


FOR  SALE 

Two  complete  reactor 

TRANSFORMER  KITS 

tar  a*a  with  PW40A  frantaiittaf  Ovar  tarty 
Btacat  par  Ut  iaelatiat  ttia  47RV  plata  tran«fariaar. 
far  tataiU  attraM 

fS-?S7l.  naeJrrmlni 

IJI)  W  tlril  S-  Na*  X,.r|i  j».  V  Y 


1S27  E.  SEVENTH  ST 
Lot  Angolei  21,  Calif. 


FOR  SALE 

On#  Conoral  Radio  707  A  Cathode  Ray 

NULL  DETECTOR 

Good  CoFidrfiom  wifk  pAosfiiq  pod  litmttq  unit 

T.  K.  JEFFERIS 

B01  Lok«  Skof*  DotroH  30.  MicK. 


R.C.A.  Eltelronic  Counters 

FOR  SALE 

Two  typt  WrSBA  and  WF99A 
CoapUit  with  all  occptteriot 
SprinBficId  Mocliiitcry  EicKohb# 

B  Ball#  St  Sprinqfwid,  Mms 


Cloaaouta  (»•  aurplua  stock  dost  1  buy  your 
Coftuqatad  Carioa*  or  Foldiitt  Boaaa  until 
you  a««  ua 

BERRY  ROk  CO  ,  INC 
ltd  Ilr«a4«a>  KtMkiYti  k  t 


Apr.f,  1950— ELECTRONICS 


1 


SEARCHLIGHT  SECTION 


ELECTRO-THE  BEST  FOR  ELECTRONIC  SURPLUS 


NIW  SWITCH  INTIRLOCKS 

MIT  BISM 

Aaisuds: 


standard  brand  CARACITORS 

iMrt«c«  t«»»  ru  ;sM  viN.'.  .ITS  uri»  is  s 

SrfMr  ISSTlfl  4  IV<^i4trraa  fWi 

>r« 


Cory  TSpA  H^ST.  iRtrrlocklM  of 

<Soor«.  t*uiu.  r»Actuc  ««  vsrluaur**.  oU  eimilt 

brM4rr«  «tr  .  |i  M 

r«7  Tip*  B»M.  MiARUi  I»p*r  HW  •  1*1# 


NAVY  TVPC  CDR  71747  AC  MOTOR.  UU  lh>nmofr^ 
Co.  W  K  RKH  VUiAl  1IS\  U  (SA.  1  pb.  44  O. 
I/M  HI*.  17U  RIH  IV,  L  1  U  t.uBpM# 

«  3  TS  im74  I'spAt'tror  .N«m  S7.t4 


SEUYNS 

CK-  S^*  «Lt  k 


A-43  PHANTOM  ANTENNA.  todiKiM.'*  1  SS  uh:  4A 
obm .  '•**H  r««if(4*r  in  M>rm  •  104  miuf  mrlnbl* 

rftpn«i(or  mtd  in  bmKai  but  S\  t  rv,  t  S%  Nn*  tl-H 


vibrator  rower  SURRLY  (RE  204A) 

With  T«>l*pb»D«  E«>fir«t*r  KE- 
WA  Input  iS  MH\  Output  S 
M  43  Mil'  M  M  MA. 
^  t  -  V.  vTn  «r  S  MA .  S  «•  US 
1  VIM'  ^  ^  MA 

pnru 


HOUNTINO  fT>i7l,  oMd  «  t  »Bimno<l  tMu 

l«>r  t  AlMrild  tbuck  nhaofbrr  A  rv^urcUtf  Mewl 


MILLIAMMITERS 
IM  •  IW  MA  lie.  Aonuty 
or  \%  BrnW  W«fth  4^*.  M't. 
ts  iw  r  a  SS*  «  4S*  UW 
N««  17  M 


SRERRT  A-S  VERTICAL  GYRO  UNIT 

113  3'  «»0  <'3  3  Vhai 


•wfOiblt.  rl#*attir  ao<l  Uout 

%witch^».  4ii«l  mil  IS  a  it  1  t 

. 127.10 


CM.  OtSr774  lU'#d  4  14  1  Mu  f.  7404  VIM' 


PMt  liiMi  VuIiao*  OU  rui«d  1 47.^44  HaimS  at 

4  tS  4  IS  Mur  4  IS  KV  N««  114  44 


Mira  irp»  l*Lll.S4  3AH  t'ap  4  IIS  mf<t  SMOV  ISA 
M  iiMMI  K<  .  3(>A  at  loue  kc.  S<>A  m  J04  kC.  N*« 

SS  M 


A 


DECK  ENTRANCE  INSULATORS 
(B««t  4N»B  Elofi««  Tyo«) 


. 

TRANSTAT  VOLTAGE 

REGULATOR 

Anartraa  typa  KH  Input.  US  V.  400 
ry  6  *  kVA.  5  5  tnai  ampa,  Output: 

KS  IISV  sv,  t  4S  a  3>A  41.44 

.15  KVA  Rlia<l 
143  194  V  1.17 

wtatl.na  115/1  40  iomntutaior  ranya 
Mat  Aiiipa . 14.41 

SINI-COSIMI  GINERATORS 

(RaaN»ar«)  FPE  4iH.  iMahl.  115  V  .  4>hj  cy>la  124.5# 

RATE  GENERATORS 

FI4.  Elartm  It 

ai  Ikuu  r  p  m. 

litratar  Ca..  two  pha«a.  2S  V  par  pha««a 
.N^w  .  ..  ,  |I4?44 

('aramlc.  4a**1  In.  brown  pore  barwl  4S* 
bofl*  4ia  7*  hicb  abiM*  aig  aurfarv,  of«r> 
nil  US/ 31*  bt .  M)uippad  «  S*  >lia  brnaa 
rod  1  15  14*  l4  thr«n4«ul  i«  bi>tb  «««l4.  and  HI  mto 

fianp*  IPS*  din  •  4  mncbln*  boUa  S*-*  I*  ii  4*  on 
mts  e.  he  «J<il354  tl  43.40 


MOUNTING  FT  243.  Mml  bna*  plait  fitlM)  «  ahork 
mtA  tuMivna  radio  rtr,  rmlio  itar  A  nflaur<ni*d  dyn. 
3IS  t  US  I  I*  I’wil  »  IV  R  S«4.  New . 44.H 


POWER  UNIT  AltEMBLV.  BENDIX  4504.  p  o 
M:Ji57SA  sc.  43H1L45PS  I . .  44.M 


DUST  COLLECTORS 


DAVEN  SOUND  ATTENUATORS 

T>p»  S54  A.  NatwurA.  IndtWr.  iinanr.  impipd 
90  34  uhiM  tim  nttanuniwa  14  W  dla- 
atpntion  Rrnnd  »*«  SS.44 


27.S  VDC  MOTOR 

laha  Oatar  B-4>2  7  aapa  5404  rp«  Ik*  lhn«  aSS* 

U  Mpiin*  ahafi  i  W  rotation  W'tll  uprratt  .« 
4  or  IS  H*lu  Nmi  41-44 


EAGLE  TIME  DELAY  RELAY.  Motor  upomiod.  MOV 
44  ry..  90  aila.  Now  ...  44  44 


tjrpa  HAIR  Input  S5V1 


jIB 


St«M»4«rB  BroM  RHEOSTATS 

hah  abock  rboaotala.  four  19*  platiu. 
04  ohau  4  SA.  174  345  V  eiianoi-<rd 
I  aarloa  AMrBiblt<d  fur  bark  of  board 
lU  or  by  rtnoralna  iho  auppurtina 


NSW  SYNCHROS 

2IIGI  Caatral  TraaMorairr.  67.9/57  S  T  .  404  ryrio 

4l  40 

31iri  »al«im  Gaaaratar.  US  Y  .  444  eyrlt  ■  42.24 

4B0G  Oiffarantlai  Goaaratar  44.'94  V  .  444  ryela  414.44 
ICT  Caalral  TraaafarnMr.  44/59  tolU.  44  eyrio  434.40 
7G  Gooamtar.  US  V  .  40  CSrS  N«« .  424.04 


SELSYNS  DIMBRBNTIAL 
IIS  V.,  BOCvc.  2rC7B24B 
42.»  44. 

r«rd  brtwaon  ttrn  4('7aS44'a  aa  daxnpMirr.  ('aa  ba  ru4- 
tortod  a  9440  HI*M  MiK/>r  la  10  miautaa  Cuoirrataa 
•iMwi  auppliM 


SELECTOR  SWITCHES 

f>  dull,  t  M  N  luntrul  any 
of  mulit  circuit  d*iior«.  Ko 
cuti'.acta  KAahl.nt  any  c«»iBb. 
>oiM?d  and  'p*«i  circuit  Thr  foi 
n4  atatlalx**  tfw-tfai  10  pi>l* 


Cat*  lata  M  (4  )  44  00  ar  (5) 


MINE  DETECTOR  SCR  «2S 

l>rtvrt«  n*«tallle  obiacta  tfremua  or  non 
farruu*!  to  a  d«>pth  ui  approa  4  fu  Rmd  out 
board  mtriura  on  tba  buttoin  uf  InkM.  kicnta 
^  _  ui><lrrtr''und  pipiof.  ironaura.  aiKallir 
frnaiumu  m  lumtirr.  ate.  Naw.  cuaiplMa 
wiib  uut  buuh  4AS  40  iaad  but  lik** 
haw  .  444.40 


iili£’Ll€'fR 


i  C.  4B4  R.  M.  TRANSMITTER 

Wl<ta  or  narrow  hand  RM.  M  watt  powar 
fwtput  Karailant  poaaiblllty  fi»r  tm  or 
ala«a«  matar  asfitar  Rroii  SO  S7  4  Mi 
Worfcina  tpaa#  pwmlts  nK>dlflraM<4i  wr 
tuhac  but  laM  piiwar  aupplF  a»l  itia  I.N 
tll  SO  t'*>inpla«a  with  (Vyatala  424.44 


399  405  ATLANTIC  AVENUE  Dept.  E-4  BOSTON  10.  MASSACHUSETTS  LIBERTY  2-7890 
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SEARCHLIGHT  SECTION 


oAi  \iirR  I  m 

OHJ  I  7i 

<»iii  \  mm  T4 

fpt  •  74 

«»l»4  >  HIM  47 

0^4  •« 


I  I  % 
ttt  4 


44 


7» 


t  4* 

I47<«l 
INI  MI4  R| 

IN4  M 

IN4  i44  M 

IMil  471  4  I  M 
INii  4  44 

INii 

I N 14  4  44 

IHM  4  44 

INi7  *44 

ini4  I  14 

IHti  «li4  J  74 
IN  17  44  44 

I N 14  U  44 

IM4I  44  44 

IH4i  7  44 

IH4I  44  44 

IMM  44  44 

I  N  4*  44  44 

II  4  ft* 

l<  *  ft7 

l<  7<«  *4 

l|»4<.N  44 

11174.  *4 

l|*ft(.|  44 

I »  4  I  4ft 

II 74.  I  44 

1144.  74 

1174. 1  1.44 


l<.*4.  I 
III44. 
11144. 
111*4. 

1 1  44. 


IS 44.  I 
l>*4. 

•  1*44.1 
M*M 
11*14 

•  riftft 
I«>44.I 


»/ J 
i  41 
i  444. 
i  44 
J  4* 

J47 
iH4 
iN7 
iHJJ 
4.1  444 
J4  il 


4  M 

H  41 

4*44  4  14 

#4  44  I  *4 

14  41  4  14 

ll»ll  I  14 

ill  44 

/»ii  I  14 

ill4  4  4* 

lll4 

M%*4  4  •• 

i»ift  144 

i»  M  J  14 

14.4  4ft 

llil  II  44 

11114  II  44 

Ull  4  74 

ill*  ft  44 


1117 


14  44 


1111 
nil  14  ft4 

nil  |«  44 

IIM  17  4* 

ni7  11  ft4 

111*  11  7* 

n  14  14  •• 

1147  44  44 

114*  44  •• 

1144  11  4* 

114*  14  ft* 

114*  ftl  ft* 

1141  14  •• 

1141  14  ft* 

1K14  11  74 

IKlft  14  *4 

lk/4  14  44 

14  M.  44 

1%4  M.  I  4ft 

1\1 


11 


144 
144 

1H4  4ft 

IIW  1141  14 

IMll  1  *4 

11114  I  74 

IH14  4  *4 

IHlft  4  *4 

14  1 1  1  4ft 

H  11  «  IN  1  7ft 
K  44  11  lift 

III*  1144  14 

ll>ll 4  I  14 

11  14  ftl4h  7  4* 
11  14  I  14 

1(^4  44 


IV  4 


*4  4 
*4  4 
*4  * 

*4  *4. 


*4  H* 

*l»4 

*l»4 

4l»7 


14  1ft 


1  ftft 


41  11 
44  l» 

4111  44  ftft 

41 tl  44  ft* 

4141  ift  ft4 

4147  74  »« 

4  14  1  4  44 

44  11  47  •• 

44  Ift  4  4N  ft  44 

4|»ll  14  4ft 

ftll*  I  I  44 

4114  17  14 

4  J  11  44  ftft 

4M44.> 

414 
ftl  44. 
ftV  44. 


4  4H4 
4VH4  *\4 
44H7  |ft4J 


*7  *11* 


T1IRPC  Tested  ond 

I  UDIflrf  Gaaianteed 


*4(.M«T 

•  44  7 
*4IM 
*4f>*4. 

•  4I>7 
*4ft*<^ 
*44«» 
*44.7 
*414* 

*4 1ft 
*4lk» 
*4ll* 
*41  ft 
*417 
*4N4 


*4fl4 

*4*4 

*4S* 
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limmer  4  «tmpnn>  .  The 
4*rnphite  Helttlllaln^  4  iir|i 
4.m>hlll 

4freeii  In«lrumen4  4  « 
4trle«  HepriMlni  er  4  orp 
ItiMnilnn  Klntiii*  ^Ifc.  4 


llwnlnlik.  Illnille.  Ine 
llnthnwnr  InelrumenI  4  n 
Hnjdon  ilfs.  Cn..  Inr 
llenth  C'ompnnf  .  . 
Ilellaml  Renmrrh  4'orp 
Hrlnemnnn  P.lM>4rfr  t  o 
Hellitot  4  nrp..  The 
Hewlett* rnrBnnI  C’o 
llrYttiitn  Klei  lrir  4  o 
IlitllUtim  Mill*.  Inr..  The 
llitnMni  tnilii*trle*.  Inr 
ll}tnin  KmiII*!  A  Kleitninli* 


llnllnntliir  I  Mltitmfiirie*  ln«- 
liMrkrr  A  H  ii'liiniMttt.  Im 
litirrell  i  nrnUh  to 
lliirr»  4  iirpitrntliin 
Hell  relepltitne  IjilMtrMtiirlr* 

IteiiilK  \tli«(liiii  4  Itrp. 

P.rllp*e  Hiittierr  lli\i*!«tit 
rmltli  liltUlitn 
lteii!le>.  Ilarrl*  >lfK.  4  it 
lt>  rkelet  ^i-leiitlHi  4'it 
Itirtrher  4  orp..  The 
Kl*hitp  MfC/-  4  orp 
Itliihe  A  •lo|iit*itn  4  It 
Hhm  -  Kno«  4  it. 
l4fM»nton  ItNillfi  4  orit 
llrlilceiwtri  Hr:t*»  4  o 
ItriMik  fr'.lertronir*.  Ini- 
Hritnn  Klei  Iro- Men»iirenienl  4  nrp 
llriiHn  ln«4nimenl«  IMs..  Mlitnenpolh 
llitne>nel|  HesulMtor  4  It 
llrmnlnv  I  ntHirHlorle*.  Ini- 
tlrtioh  lletelopnteni  4  o 

Itiii  h  I  nitineerloc  <  o..  Ini' 

Itiionell  A  4  It..  J.  II 
Horoell  A  4  It 


JellilT  Mfs  4  Itrp  4  4» 

.len*rii  \lniiiifiirtiirinK  4  it 
JithiiMtn  4  o..  K.  f 
June*  l>l«..  llitnMnI  It.  4  In 
June*  I'.ln  4 ntnlr*  4o..  M.  4 
.lit>  ^t.iniifni  tiirtnii  4  o 


*  Sll  umiio  CENTCR  VTVM  RANCH:  Mtc«. 

ConttMit  input  Restttanco  ±3.  ±  12.  2:  30, 
120.  ±  300.  *:  1700  voitt  Oirtct  Reodmg  to 
*  12  KV  And  ±.30  KV  wttTi  Sdr<tft  TV  Super  High 
VoitAge  Test  Probe 

*  til  tClP  CONTAINED  ONMMETER  MECONMMETER 

•AMCEt:  0  7000  700.000  ohint 

0  2  20  700  2000  Megohms 

*  FOUR  DIRECT  REAOINC  NICN  FRECUENCV  VTVM 
RANCtS:  0  3  12  30  120  VOiti  «Wheit  tfe,i  mtih 

liK  (ns  High  rre<«ueiMV  \«ttitiin  Tuhe  Pritbr.  NH 
I'tl.-e  til  !•  %•<  rrtiUl  mtifleii  t 

tk  SIX  AC  DC  AND  OUTPUT  VOITACE  RANCES  At  1000 
ohms  volt  0  3  12  30  170  300  1700  voitt 

*  SICHT  D  C.  CURRENT  RANCES  0-300  microAmps 
0  1  2  3  12  30  120  1200  mtlitAmps  0  12  Amperes 

*  SIX  OECIOEI  RANCES  from  ~  20  to  *  63  00 
CAiibreted  for  600  ohm,  1  m«  .  itro  DO  reference 
level 


Knliie  p.iicineerinv  4  tt 
ISHlhfell  I  nhitriiliirleo.  Ine 
Karp  Metal  |•^t»ll^^l•t^^  4  it., 
Ka>  PUertrli-  4  n 
Kett.stin  Tranmfiirmer  4  i>.. 
Ke*ler  Stiller  •  it 
KInne.v  Maiiiifai  turlne  4  r 
Kiilcht*  lit.,  .lame* 
KitIUman  InMnimeiit  l»U. 
Kiipfrian  Mantifarl iirinc  4 


-liipmeni  4 


I  anilala  Klei  trttnli*  4  itrp 
I  ampkln  I^AlMimtiirte*.  Inr 
lansrsln  Maniifai  4 urine  4  itrp 
I.ecrl  ^  4  itmpany.  Iiii 
I  enkiirl  F.leririr  4  it 
iJiiile  \lr  I'riMliirl*  4  i>  .  I  nil  n 
4  arftlile  A  4  arimn  4  itrtt 
I  l<tlitn-  A ttib  Ills .  .%t la«  4  itll  H  li 
|.|ltrlfti*e,  Inr 


4  eiitralab.  Ill' 


4  ini-h  Maniifai  tiirlnc  I  «trp 
4  lare  A  4  n  .  4  .  T 
4  lariHital  Mft.  4  o  Int 
4  Irselaitil  4  itntainer  4  it 
4  llitpanl  lii«tnimrnf  I  alNtralnr 
4  ohii  4  nrp..  Msmunil 
4  itlllti*  Natliit  4  It 
4  ttmniunli  allitn  \i  *  e«i»nrir*  4n 
4  itmlrnitrr  I'riMtnrl*  4  «t 
Cftnllnmlnl  4  artxm.  Inr 
4  itniinrntal  Mlamttnil  Fibre  4  n 
4  iinlinenlal  F.lerirti-  4  o 
4  itrnell  lliibiller  P'.lei  trir  4  nrp 
4  nrnl*h  H  Ire  4  n..  Im 
4  <M»*nr  ti  anaila)  I  til 
4'it4n-4'»ll  4  o  .  Inr 


*  VOITAOE  RECUIATEO  -  ORIOOE  CIRCUIT 

it  RIRECT  REAOINC.  UL  nOC-CENTER  VTVM  eirmi- 
notes  frequent  end  rnefhcient  shifting  of  test  lends 

*  NICN  FREC.  VOITACE  SCALES  -  OIREST  REAOINC 

*  OUAl  CALANCEO  ELECTRONIC  ORIOCE  ONMMETSO 
MECONMMETER 

*  AH”  RECTANCULAR  METER  700  micrOAmptres. 
^  7%  Double  Sepphired.  O  ArsonvAl  construction 

*  1%  Film  type.  Metelli/ed  end  Wire  Wound  rettt*ors 
W  Heevy  gouge,  louvred  steel  cose  with  plostic 

hondle  Etched,  onodired.  Aluminum  ponel 


Maihlell  l^tbnratnrle*.  Im 
Macnn-itril.  Ini- 
Matlnry  A  4  o.  Im.  IV  K 
Mannlnq.  Masnell  A  Mnore.  In 
Marlon  Kle'-trlrnl  ImtIrnmrnI  4 
Mil. raw  Hill  Httttk  4  n  .  Inr 
Measurement*  4  tirp. 

Mlm  Insiilalnr  4  n 
Mlllen  Mfc  In.  Inr  .  Tame* 
Mlln  Kmlln  A  Kle«  4  rtitilr*  lorn 
Mil*  hrII-KamI  ln»ttU*lnn  4  o..  I 
Mitslnee  I'aprr  Mill*  4  «t 
Miilrheatl  A  4n..  ltd 
Myrairs  4  ttrp.  nf  \meri«  a 


Ibtmt  P'.let  Irir  4  n 

|ra%en  4  n..  The 

lllat  1  Icht  4  «t.  ttf  \merh  a 

IH«i Illation  |*rvM|iM'4*  Inditstrle* 

Ibtnnetly  F  terl.  A  Mf*  4  n 

IhtH  I'nrninc  4  ttrp 

|lrt«er- Harris  4  it. 

Ihi  Mnnt  l.ahttralitrle*  Im-  .  Sll 
da  f'ltnt  de  >emtMir*  A  4  n.  rln< 


Nalhtnal  4  itm|»anv,  Im 
National  lie*ear<  h  I  nrii 
Nathtnal  Sulranirral  F'ihre  4  n 
New  Mam|>*hlee  Hall  Hearing*.  Ir 
New  Herme*  ln< 

North  Smerlran  \«tathtn.  Inr 
Nnthelfer  SSIrMlInc  I wlMtratttrie* 


tSi  llhmite  Manitfatturing  4  n 

tl  Nell-Irwln  Mfc.  4u 
Ml 
!?• 

Ikl  Taper  Marhiner*  A  Ke*ea 

•Sll.  ten  Taramoanl  Taper  Tube  4 

i.S  Tariti  Internatinnal  Tradi 

IAS  Tark  Metalware  In.  Im 

ISA  Tatton-Marltn.ver  4  n. 

lA?  Thilamnn  lashttmlnrle* 


F.a«tern  \lr  lle^he*  Int 
Fakstman  K'ntak  4  *».. 

4  ellulttsr  TrtMlm  **  !»'< 

Imiustrial  Thott»cr  iphit-  |Ht 
Fdtt  4  nrpttratlnn 
M*ler  F'ncliieerinc  4  n..  Inr 
F'l*el  Mel  nllttiieh.  Int  . 
F'lerfrit-al  Keat-tam  e  I  <irp 
»  t»#.*r<*n*r  ta*trument  4  n.,  In< 
F'Jertmn*.  Inr. 
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t*  th» 

)  mak*  It 

»  far 


THU  Intfai  U  Mkiiakatf  m  •  • 
raatfan  Ct^ary  car*  la  takaa  ta 
M  CtCCTRONICS  aaaumaa  na 
arrara  ar  amiaaiaat. 


lAn  fM  B8 

tfee  Audax 

POLYPHASE... 

llltH  single  init 
plaiis  ALL 

yotf  records 

SUPERBLY... 

aid  at  less 
than  tte  tost 
of  ordaaii 
mpetic  pick-ops 


Thia  ont*  aiitnlr  hinEi  grailt*  |iM'k  up 
ai«>l«ia  aiirb  «|U«lity  |>rrfurmanrc  •• 
yd»ii*<l  ri|ien  from  Itao  or  more 
hi|[h  itratlr  nieiiieiir  unila,  earh 
noole  r%|ireaaN  for  a  gi^eti  ty|ie  of 
irrorfling. 

Noi  oiila  iliiea  \u(l*i%  l*fM  ^I'II\SK 
arrompliah  jual  ibla  •  -  rxriling  ad- 
itiiralion  %«hrii  kou  hear  it,  and  iper* 
feerniiiig  kilai  fiiin  tiona  in  a  Muy  no 
other  link  up  d«>e«  «  •  hul  it  rrfuira 
the  trailitional  idea  that  lierauae 
\ud«t  it  ao  it  4'oata  more. 

Not  »ifkie  the  ailvriit  of  the  rlertrir 
pM'k  up  III  1^*6  hat  there  het^i  »uch 
aatoiii*he«|  praiae  and  aei'etitanre  of 
a  net*  repreiduter;  niuaieally  and 
fund  liotially 

U  ide  range  pecformaine  t»ilh  ANY 
type  di»r;  sapphire  or  diamond,  in* 
dikislualU  replairahle  hv  you  at 
eaftk  aa  you  rhanged  nredlea.  l.ow 
needle  railiatmti.  h  ar  <|iiahty  par 
eti-rUrm  r. 

Radi*  Ue  have 

rMl\rH\''K  niodrU  for  you  loo, 
1  aleral  \  etin  al  ikn  ludleel. 

.Nee  ir  t$i  %o4ir  f<M  o/  d/eo/er 

R  rMr  far  Krfllarlal 
Reprint  nn 

rOl.^rHANl-;  rHnrlple« 
in  Ikrpt.  3 


AUDAK  COMPANY 

500  5»*»Ave..  New  York  18 

//ctfke  r2reMa/«(«/  Uju^j  Sotrc  f9fS 


Uuaker  <  Ur  lieMr  M  •rb* 


tore-  of  .%Mert«» 

Itl.  las,  tt7.  \%ark  Cover 
MiMlto  Valerlela  <  «»rr  .  Sa 

Kdadto  KeoeiMor  (  •..  lor  SI7 

Ketlwer  y.apreea  C  %lr  r.»t>reM  |IC«  lac 
KamIamI  C  «»r|H>rtal  l«Mi  tC 

Kartheeti  ktanufartMrtnc  Co  iSg 

Keetea  lt«»#iai«N  C  orp  SdM 

Kriviler  C  o..  I.t«l  tit 

K4»l»lfia«»n  %»l»ll«in.  Inr  IM 

Koby  i  hemlral  Cm 


rJerfrU  C  n 

•H-Irnllfl*  rierlrir.  IH%  of  "M**  (  orrt 
C|«*eiw  he<l  C«ep  C  o 
Hroytll  Mfs  Co 
Hrrkw  C  orp.  of  bmeriro 
omerbiaiilaiiia.  liar 
Hbnlle'rima  Monufadl uliiic  Co 
^lamea  InatrwMenla.  Id* 

H<M-telr  of  the  Planllra  ln«lN«trv  Ine 

^4»l«  r)lertrte  C  m 

^irroaeN  A  Co..  Inr 

i»pe«lnJtr  Hnlierr  Co 

Npeer  Carbon  Co 

Hperrr  ProHnrta.  Inr 

**prMCne  f.lerfrtr  C  n 

Hlitrlipole  C  nrtM»n  C  o 

Htooflord  Pleto  C  o 

Htonilardf  Preaaed  Hfeel  C  o 

Hlan«li»rft  Telephone*  A  C  oblea.  I.l< 

**iia«er  Co..  Inr 

nieyen*  VCrp.  C  o..  Inr 

Mteoeard  VCanufndtttrlnc  Co..  Ik.  M 

**lo«|ili»rt  Mrrrmtt  Kodio  C  u  I 

Mnpokoir  C  rramlr  A  Vlfa  C  o 

•ieipertor  Rlrf  lHr  C  o..  The 

nupertor  Tube  I  o 

*iarprennnl  VCfg.  Co 

Pylinnln  C.lertrlr  Prodnd'la,  Inr 


Tebtr<o«l«.  Inr 
Telerhmn.  Ine 
TeteaMon  I’.iiMlpnii 
ToplUpht  Tape  C  w 
Toror«HI  Co 
Tmnalroll  C  orp. 
TrananMlIo.  I.td. 
Turner  C'«ifnpnnr 


/.ophar  kCtll*.  Inr 


l'K<#yKSSIO.NAL  SKRViC.’ES  .  .. 

a 

SF.ARCHI.IGHT  SECTION 

h.MPl.ciVMK.NT 
Ptnituma  Vatant  .  . 

Srlhnf  <  iMMirtunttirt  d  HTrred 
P<nitti<rin«  Wanted 
Setiing  ilpportunitiea  \Vantr«J 
SPKl  l.\l.  SERVICES 

C<tn!ra<t  \\'ork . 

HI’SINK.sS  ol’INlKTCNITiy'' 

( kff^red 

EUriPMf  NT 

dl'aeii  Surpitu  Nf>w) 

For  Sale 
WANTKIl 

^U^ul  pmrni  . 

AhVKKTISKRS  IM)F.\ 
Ait*m  Klerinmir*  Corp 
.Nircralt  Radio  ln<lu«trie«  (*o. 

\rr>/n  .Sale*.  Inc . 

Hell  .\trrraft  t**.fp  .  .  . 

HendiK  Xviatum  C«»rp  .  .  .  , 

Berry  Ho*  t  o..  Inc. . 

Hlan  . 

t'iilumbia  Kleclnmict,  I.ld . 

(  oniniunuattr>n«  DcMcea  Co . 

I  (imriiuniration*  Esjuip.  t'o. .  .  ibi, 

Cijtt.me  A  Co .  . . . 

t'urti**  Wright  Corp . 

D.iminik  Sttrpiua  Co . 

DuKin  Klectronic*  <*o  ,  Inc  . 

Electro  Imnulae  I^ahoratory . 

Electro  Saf^a  t  o  . . 

Electr«»iac  Enijineeriiia  Co.,  of  Calif... 

Electtonicrafl.  Inc . 

EPCf)  . 

Fair  Radio  Sale* . 

Keilerated  Purchaaer  Inc. . 

Finnegan,  It  . 

Freed  Radio  Corp . 


t  nion  Carbide  A  C  arbiHi  C  orp  . 

The  limle  %tr  l*r<MtiM't«  C  n..  I  nit  7Sg 

t  nlled  Tranaformer  C  «>  ^rornl  Cover 

t  ni* realty  1 4»u«1»|>eaber«.  Inr  .  IM 


aide*  tiohlniMir,  ln«  147 

Hard  I  e«»oard  yde<lrt«  to  I  IM 

HanI  PrrMiurt*  t  «>rp  tl? 

Halerman  Product*  to..  Inr  tS4 

Heb*fer  ElertHr  Co  ....  ttl 

He*tern  Elertr«>nk<'*  Co  i4S 

He*tlnahoM*e  ElrutHr  Corp  .%M.  ^W.  IA7.  tl.% 
Hhlte  Ikental  Mfg  Co.,  u  u  IKS 

Hhttehead  Htanijdnc  Co  tCP 

Hhltney  VIelal  Tfw«l  Co  tCM 


r  reed  Radio  t  orp . 

Horliik  to.  William  1  . 

flugkr*  .Aircraft  to. . 

IriAtrutnrnt  .N«a4Xtatr»  . 

Inlemalional  Standard  Flectric  Ci 

Interstate  .Appliance  t'o . 

TefYeti*.  T  K  . 

Katn  Engineering  Co.  .  . . 

Klein.  Maniirl  . . 

Krement*  A  t'o . 

Ixrtfonir  Research  l  aboratories  .  . 

Ixru  I.aN>ratories.  Inr . 

I  diertv  Electroniri,  Inc . 

Maritime  Saitchboard  . 

Martin  Co.  1”he  tilenn  I.  . 
Maspeih  Trlrph<<ne  A  Radio  t'oi^i 
Mogull  t'o.  Inc,  .Metander 
Monmouth  Radio  I.aboratnries  . 

Neomatfc  Inc  . 

Opadt'.reen  Co  . 

IVak  Elect  nmics  t'o . 

Poly  Teth  N  Y . 

I*reci*i<ai  Electrical  Instrumriil 

Radio  Corp  of  .America . 

Radio  Ham  Shack.  Inc 

Radio  Shack  t'orp  . 

Reliance  Merchandif mg  t'o 
Sers'o  Trk  Proilui  t*  Inc 

Sotindtronics  1  alH«tatorics  . 
Spntigbcid  Machinery  Kschange 

TAB  . 

Technical  Inde*  Service  . 
Teletroniis  I.ab>>rati.'rv  Inc  ... 
Ttfefles.  Inc 

1’niteil  Surplus  Materials 
t'nivrrsal  t»eneral  C»>rp 

Wells  Sales  Inc . 

Weston  !.aboTatones 


SMALL  PARTS 

rilam*nl*.  onodet.  tupporla.  iprinqs.  ate. 
tor  •loctrontc  tub«t.  Small  wli*  and  Hoi 
molal  lormod  parts  to  your  prints  lor  your 
assambliss.  Double  pointed  pins.  Wire 
stralqhtened  and  cut  diameter  up  to  's- 
Inch.  Any  lenqih  up  to  12  teel. 

LUXON  lishinq  tackle  accessoriee. 
Inquiries  will  receiee  prompt  attention. 

ART  WIRE  AND 
STAMPING  CO. 


Newark  2.  N.  I. 
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pnc^enned 

AMPEREX  tubes 


Types 

492/5757  and  492-R/5758 


:  { 


frie^'ied  FOR  HIGH  FREQUENCY  OPERATION  to  150  Me. 
htc^xxed  FOR  GREATER  EFFICIENCY 

”  High  Pervience  •  Thoriated  Filam»nt$  • 

Low  Filament  Inductance  *  Specially  Coated  Grids  * 
Low  Grid  Lead  Inductance 

ESPECIALLY  IN  GROUNDED  GRID  CIRCUITS- 

^  Minimized  Filament-Plate  Capacitance 

tXC^XXed  FOR  ECONOMY 

'  ^  Lowif  Initial  Cact  •  Low  Oaoratina  ^o«t 


Low  Initial  Cost  *  Low  Operating  Cost 


(wzter  cooledi 


FilsMtnl  —  Thorialed  Tungsten 

Voltige  .  5.0  I 

Current  (Amps.) .  110  " 

Anplificttieri  FkIoc .  21  | 

MaiimuM  lUtiiigt  -  _ 

Class 't"  Tclegrapky  I 

Plate  Voltage .  « 

Plate  Current  (Amps ) .  2  I 

Plate  Dissipation  iKer.l .  5 

Typical  Power  Output  (KwJ .  1.5  I 

Frequency  (Me )  .  100  a 

Efliciency  .  75%  I 

Inter  electrade  CapKitances  Imaif)  ■ 

Grid-Plate  .  21  " 

Grid-Filament  .  30  ■ 

Plate-Filament  .  0.5  * 


H^rife  for 
descriptive 
data  sheets 


TYPE 

501-R/5759 


re- tube  with 
AMPEREX 


AMPEREX  ELECTRONIC  CORP. 


:S  WASHINGTON  SHEET,  IIOOKIYN  1,  N.  Y. 

In  (anode  ond  Nrwieundlsnd  layrrt  Mo|iili(  limittd 
I1-1t  litnl<lilft  Rood,  Itaiidt,  laiantt,  Onlaii*.  (onsdo 


. .  •  an  industry  acquires 

seven-league  bools 


Impressive  as  they  are,  the  figures  that  than  the 
book  value  ol  the  elettronit  industry  user  the  past 
20  years,  are  by  no  means  the  only  measure  ol  our 
industry's  worth. 

List  the  contributions  of  electronics  to  public  safety 
and  convenience.  List  the  contributions  of  electronics 
to  public  entertainment.  List  the  contributions  to 
employment.  List  the  opportunities  which  electronics 
has  provided  fur  hundreds  of  new  businessc's  special¬ 
izing  in  the  design  and  manufacture  of  electronic 
equipment.  And  lastly  — list  the  impact  that  elec¬ 
tronics  IS  making  on  business  and  industry  in  general. 


Total  them  all  and  we  have  some  measure  of  the 
stature  of  electronics  today. 

Throughout  the  past  two  decades  K(!!A  has  been 
privileged  to  play  a  role  of  pioneering  leadership  — 
to  make  contributions,  technically  and  commercially 
—  which  have  advanced  the  progress  and  growth  of 
electronics,  both  as  an  art  and  an  industry. 

In  the  vastly  more  promising  future  of  electronics, 
K('A  is  pleeiged  to  continue  its  rule  of  leadership  — 
technically  and  commercially- with  full  and  humble 
appreciation  ol  the  responsibility  which  leadership 
entails. 


RADIO  CORPORATION  of  AMgRICA 


tltCTROH  TNBKt 


NARRItON.  m.  J. 


